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SYMPOSIUM ON FRACTURES AND DISLOCATIONS 
Under fhe Direclton of Dr Fremont A C/iond/er 


INJURIES OF THE CARPAL BONES 
Kellogg Speed, M D , T ACS* 

PRESENT DAY SIGNIFICANCE 

The necessities of military service nntl industrial war work have 
forced surgeons both in and out of service to a closer 'icquaintmcc 
with injuries of the carpal bones Considerable information on the 
pathology of these injuries has accumulated m the last twenty five 
> cats, rational treatment has been established and become reasonably 
orthodox In some areas specific information regarding these lesions 
from the men now treating the injuries has been lacking Although 
most if not all of these surgeons would agree that their knowledge of 
and treatment for the common fracture of the lower end of the 
radius the most frequently encountered injury near the \v nst and the 
first cousin of carpal fractures, was satisfactory from all standpoints 
their knowledge of carpal injuries is small Clean cut interpretation of 
these carpal injuries by the roentgenologist, and the adoption of a 
workable standard of description or clinical classification have lagged 
behind the progressive study of the lesions undettal en by a small 
group of men in various parts of the world At this time surgeons 
meeting these injuries daily m their work believe they are entering 
new fields, in reality they are merely observing their patients more 
closely and are being forced by need for manpower to understand 
definitely why apparently small and often unrecognized injuries lead 
to prolonged and painful disability These surgeons require time for 

From the Department of Surgery Presbytenan Hospital Chicago 
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reading and review, for c)mical education in injuries of the carpus 
lliere is p/eni> of i^ormauon in the (itcranire awaiting adaptation to 
clinical problems and practical results 
A return of men to msnval labor, -whether digging m fox hoks^ 
taking boot training, wocUog m the machine shops and factories, 
struggling with artxllerj' m the field and on the road or the many 
dangerous chances of hand and -wrist injury found in airplane service, 
has resulted m a large number of carpal injuries. Murray Meebison 
m a year’s service in the Air Corps encountered about UO fractures 
of the navicular as enumerated in his report of June 1, 1944 My 
friend Colonel L H AIcKim as Consulting Surgeon of the Canadian 
Army- in two years has encountered 125 navicular fractures— all healing 
without a single instance of nonunion Other men have reported 
smaller groups here and there, the aggregate is quite large The pro 
portion of these in/unes will be maintained for a long time, and 
fortunjfcly the oncoming surgeon will now recognize them early and 
in so doing will treat them successfully 

anatomical consioejutions 

The anatomy of the bones, ihcir encasing ligaments, their articular 
surfaces and synovial coverings, their range of moveme"»«' - r 
aU'important blood supply mu<r » a 
W ithout A - 

the acute icsion no matter 

V, o\v well . v.Mmot Ochne the fracture ot accompanying 

'f islocation. and he consequently mav be unable to apply the best 
me of treatment 

The carpal bones arc divided clmjcally mto two principal rows or 
groups The proxmal roiu coofuns the os navicuUrc, the os iunstum 
and the os triquetrum The djjtai fovi comprises the os hamiturn, os 
capitatum, os multangulum majus and ramus and the os pisiforme 
Omitting the distal radioulnar joint from discussion of the wnst we 
find that the radiocarpal joint is condyloid “Fra-Aring into this joint 
arc the lower end of the ' the triangular disk 

•’ which fit mto the 

.. <» ueinenr ’ The articular 
.... I4JIUCS -lie covered. wviJh. cactilige rod tjifi i/iujis 
are surrounded b> strong capsular ligaments enhanced by incerlacmg 
dorsal and volar radiocarpal, mtcrcarpal and two lateral ligaments 
the radial and ulnjr coWatccal ligaments nevor and evrensor ccadons 
crossing the carpus, bound by the annular hgaraervts of the wrist, 
further strengthen and protect the carpal joints and maintain a pow er 
ful attachment of the hand to the forearm 
Through the attachments of these ligaments comes the h/ooif «<pp/y 
of the carpal bones from small temwnal volar and dorsal branches of 
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the ulnar and radial arteries and the mencarpal \csscls No blood 
\esscls enter the bones on the articular or smooth cartihqinous sur- 
faces The blood suppls to carpal hones is consequently scant and not 
uniform but maj tarj with individuals or the different bones The 
nat icular has a w idc natural v anation of its blood suppl) » both in loca- 
tion and quantit), which ma) enter as a factor in its healing or 
necrosis after fracture or injurv 

Most of the radiocarpal motion occurs between the radius ana 
proximal row of carpal bones both m a \olar-doTsal sms and in lateral 
plav There is much less motion between the two rows of carpal 
bones at the midcarpal joint and still less at tlic distal margin or carpo 
metacarpal joint The amount of this motion was described h> me 
in 1925 (See monograph'* or textbook) 

INCtOENCE 

The occurrence of carpal bone injuries is about one eighth to one- 
tenth of all fractures of the wnst including Colics' fracture In order 
of occurrence the injuries arc fractures of the navicular m various 
parts of Its body, dislocations of or around the lunate bone, fncturcs 
of the lunate, fractures of the navicuhr plus dislocations, injuries of 
the triquetrum and complicated fracture dislocations involving the 
proximal row and the midcarpal and radiocarpal joints Isolated frac- 
tures Or dislocations of or around the bones of the distal row arc quire 
rare but must be looked for 


ETIOLOGY 

The cause ma) be a fall on the outstretched hand such as causes 
Colles’ fracture In the face of the obvjous fracture of the radius 
and Its demonstration b> the roentgenogram the surgeon mav \er> 
easd) overlook an accompanying mjur)' of the carpal bones This is 
particular!) so because the first film made soon after the accident 
may fad to show a definite plane or line of fracture across the injured 
carpa{ bone as has been observed in many injuries of the navicuhr 
The cause may be a vtwor blow or even a twist of the wnst, under 
pr<xsure or strain it may be forgotten by the recipient Later symp- 
toms and findings bring out the pain and disability^ of real bone m- 
)ur> and the roentgenogram finally shows the fracture plane or rhe 
resulting change of densitv of fragments or aseptic necrosis, usually 
resulting from interfered with blood suppU and enforced use or lack 
of rest and splintage 

Apparently minor injuries of the carpus must consequently receive 
careful ^ complete physical and x ra> examination at the time of 
injury Tlicy may profitablj, m the face of real complaint of pain 
or local tenderness be put at rest on a splint with the hand m neutral 
position and re examined after one or two x\eeks or later bv roent- 
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genogram for late-appeanng planes of fracture, even when no primary 
separation of fragments is found Later one looks for evidence of 
necrosis of parts of the bone involved resulting from changed vascular 
supply as betrayed by changes in density compared to neighbormg 
bones As a matter of fact the navicular is the worst offender in this 
class of injury, because it is the most often injured carpal bone, be 
cause It has the greatest range of movement in the carpus, because 
Its blood supply is the most variable and because on account of its ana 
tomical situation it is subject to the greatest strain and compressions 
Direct violence from blows on the wrist may likewise cause these 
injuries, often without open wounds 

The violence of the cause may lead to a mere crack across the bone 
involved— most often the navicular— with resulting pain which may 
interfere with functional use of the hand and yet may fad immediatelj 
afterward to show displacement of fragments, comminution or com 
pression, or most unfortunately, even the finest line of fracture in the 
roentgenogram Sometimes this line is so famt, so indefinite that it is 
considered by both roentgenologist and surgeon as a normal marking 
of the bone and is, at least temporarily, not recognized for its true 
worth The reason is chat the compression or misting iiolence may 
not have caused separation of fragments, but it has by interfering with 
the continuity of the bone surface, both on cortical and internal can- 
cellous bone, cut off the precarious blood supply with local aseptic 
necrosis, slight absorption and ultimate appearance of a fracture line 
^ or plane se\ en to fourteen days later When separation, impaction or 
comminution are caused at the time of fracture, roentgenologic recog- 
I nition is not difficult and is seldom overlooked 

These descriptions apply mainly to the navicular, they may apply 
to any of the proximal row of bones, they may even apply to the distal 
row of bones and the condition may develop there very slowly The 
lunate often suffers compressions, early unrecognized, only to undergo 
late aseptic necrosis with increased bone density as compared to sur- 
rounding bones seen m the roentgenogram The day or incident of the 
causative trauma may be forgotten One may be able to determine 
from the depth of the increased density of the bone, from the reaction 
of surrounding bones displayed by new bone formation or natural 
effort at fixation of the intercarpal joints by osseous outgrowth, or by 
shrinkage and collapse of the mdmdual bone and the reaction of the 
wrist by pain, fixation and atrophy of soft structures just how ancient 
such a condition may be The injured person may then justly be en- 
titled to consideration for an mjury forgotten or overlooked both by 
himself and hts surgeon 

Dfsfocafions —Most difficult of recognition are the pure dislocations 
which almost alwa> s invoh e the Innate, or the fracture dislocations 
which may imolve the proximal half of the navicular and all the 
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lunate. These nvo pieces may be dislocated out of the radiocarpal joint 
or retained there. If retained in normal relationship with the distal 
articular surface of the radius^ they may be accompanied by disloca- 
tion of all the rest of the hand and carpus around the nvo portions 
mentioned, either dorsally onto the top of the wrist or in volar direc- 
tion. These cause great pain, swelling, stiffness and gross loss of func- 
tion of the hand and may have immediate complications from nen'c 
involvement (median). There is local hemorrhage, tearing of ligaments 
and finally more extensive bone necrosis from interference with circu- 
lation unless reduction is made or misplaced bone is removed to permit 
normal blood flow over intact avenues. 

For many years t have urged the adoption of a 
specific nomenclature for these dislocations and fracture-dislocations, 
basing the classification on the pathological fact that they center mainly 
about the lunate, excluding the rare isolated dislocations. By using a 
specific nomenclature a word picture could be employed that would 
give the reader or listener or court record a definite description (and 
a mental picture) of the lesion. Some day the surgical world will 
come to ic The commonest fracture-dislocation lesion may be de- 
scribed as a transnavicular perilunar dorsal dislocation of the carpus 
which means definitely that the navicular has been broken across its 
body, that the proximal half of this broken bone clinging by untom 
ligaments to its next door neighbor the lunate has retained normal 
relarionship to the lunate, and that they have both remained quite 
decorously in the radiocarpal joint where they belonged, whereas 
the other carpal bones and along with them the distal portion of the 
fractured navicular, have been pushed dorsally by the trauma up 
around the lunate and navicular fragment first described, into dorsal 
dislocation. Result, a thickened, painful, rigid, dorsally s^voUen xvrist, 
with interfered-with use of fingers and a "lasting disability if not re- 
dded and splinted for a long time. One cannot visualize these fracture- 
dislocations in a minute xvithout careful repeated study. Once grasped, 
the many and varied fracture-dislocations can be verbally described 
and the listener or reader may get his mental picture at once. May 
su^ical training finally be efficient in these lesions even as it now aims 
ro oe in other dislocations of the human skeleton. 

DIAGNOSIS 

' carpal fracture may he ver>' slight or lacking. The 

injured indiridual may never report for professional examination un- 
under control and ordered to do so even for sprained 
wnsts. The physical examination should be painstaking and thorough 
uu both arms fully bared for viewing and comparison of range of 
m ion in the wnst joint. The patient should sit with hands comfort- 
> outstretched on a clean surface. The range of wrist motions. 
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'mthoitt vioveinents of the foreann, ami or shoulders, should be tested 
and compared m all directions Load tenderness over the proximal 
row of carpal bones, and then over the distal, should be searched for 
The tabatiere should be tested with the patient’s thumb held out« 
stretched The tip of the exammer s index finger or the dull end of a 
pencil gives an excellent means of pressure m the snuff box Tender' 
ness here affords suspicion of navicular injury All swelling, over-thick 
ness, change of range of motion in the wrist and numbness in the 
fingers, especially m the median distribution, should be noted and 
recorded The examination should be gentle and serious, no rough 
manipulation should be allowed All findings should be recorded in 
writing 

Roenfgenographic Diagnosis— A roentogenogram should be made m 
at least two planes with the center ray directly over the radiocarpal 
joint The lateral view should pose the forearm so that the shadows 
of the t%vo forearm bones overlap exactly, thus giving a clear shadow 
study of the usual relationship between capitate, navicular and lunate 
m the carpus If any other bone than the navicular is suspected of 
injury, additional oblique films may be required to throw the shadow 
of the bone suspected of injury out into clear view of profile Don't 
be satisfied with any film which does not give clear definition of what 
may be suspected Study the film carefully and methodically It takes 
much practice to learn to read carpal films 

If a fracture plane m the navicular (most common injury) is not 
seen, if no dislocation of carpal elements is found, do not dismiss the 
patient too easily Apply support, have the patient return m a week 
or ten days for another film Tins must always be done if any pam or 
disability persists and is the best plan for all patients in the long run 

TREATMENT 

Treatment of carpal injuries must be based on all the knowledge 
obtamable by the examination a mental review of the anatomy and 
pathology, an inquiry into the exact cause and nature of the injury 
and an interpretation of the roentgenologic findings 

Treatment of Open Wounds —Immediate treatment after diagnosis of 
fracture or fracture dislocation depends on the nature of the lesion 
If an open 'uoxmd exists, it must be surgically cleansed and d^bnded, 
even if it is but skm deep If there is a deeper laceration with jomts 
opened into and possible nerve or blood vessel injury, the surgical care 
becomes a major procedure It should not be attempted m any other 
surroundings than a properly prepared operating room To minimize 
loss of tissue, unnecessarj extension of wounds, loss of blood and m 
carrying of additional infection from unw isc sponging or manipulation, 
and to render the repair as anatomically perfect as possible, the opera- 
tion must be performed under genenl anesthesia and with the use of a 
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constrictor to ensure a bloodless field During the rcpiir of soft parts 
in)urj' and exposure of the carpal joints md bones, a complete rcduc” 
tion of the fracture, its fixation if required, or a reduction of the frac- 
ture-dislocation under direct Msion in an open wound may be possible 
This may entail the use of strong traction b) assistants on fingers or 
hand, counter traction on the forearm and manipulation If instru- 
mental aid IS required to assist in open reduction of displaced frag- 
ments, this help must be of the most gentle diameter to axoid mjur\ 
of the cartilaginous joint surface of any bones or jeopardizing further 
by tearing or stretching of ligaments the already intcrfcrcd-w itli blood 
supply The highest degree of preparation of an aseptic field and main- 
tenance of aseptic technic in the operation must be obtained After 
reduction the use of sttlfa drtif'S may be indicated as m an> open 
wounds or fracture according to the nature of the wound, its soiling 
or the surgeon’s practice (see “Treatment of Open Fracture/' b> Kel- 
logg Speed, Surg, Gmicc &. Obst, 77 1 (Jid> ] 1943) HcviosUisis 
must be secured b\ minimal ligation, nerves should be approximated 
and sutured if possible and severed tendons ma\ be identified but not 
always pnmanlj sutured, depending on the surgeon’s abilit> and 
nature of the soiled wound 

Dressing and Splmiing —The fracture or fracture-dislocation ma\ and 
should be reduced The wound is dressed, either with loose vaseline 
gauze pack or as a finished closed debridement of civil life The hand, 
wrist and forearm arc splinted m a neutral position or one demanded 
by the character of the fracture or fracture-dislocation to maintain 
reduction, with moulded plaster of-pans strips laid on dorsal and volar 
surface, ov ct adequate w ovind dtessmgs Wound dressing is performed 
as infrequently as possible Each dressing may require removal of 
splintage in which case there must be adequate help to hold the hand 
and forearm in quiet position If the wound remains aseptic, the 
length of time for immobilization will equal or exceed by fifty per 
cent that required for the healing of the ordinary closed lesion 
If there is no open wound and no fracture or fracture dislocation 
verified by the examination and the roentgenogram, if there is evidence 
of local tenderness, interference with function and complaint of pain, 
the hand and wrist must be immobilized on either a padded readily 
available splint or m a moulded plastcr-of pans splint If the navicular 
IS suspected of injur), the splint must extend from the metacarpo- 
phalangeal joint to just below the elbow with the hand in a straight 
position The thumb should be partlj abducted, fullv extended and 
immobilized to near the tip, which may be left exposed to observe the 
condition of the circulation After seven to ten days a second roent- 
genogram may be made through the plaster, without its removal De- 
veloping planes of absorption or definite fracture often appears plainly 
through the encasing splint If th^ arc found, the splint, not having 
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been removed, does not have to be replaced, thus gaming the advantage 
of not moving the fragments after their first fixation m the plaster The 
time elapsed since the injury vvas first splinted can then be added to 
the total number of dajs required for complete immobilization of the 
vv rise 

Fracture of the Navtcttkr -Fnexme of the navicular, a closed and 
isolated injury, requires the treamrenc outlined m the statement just 
made As soon as a diagnosis is made, immobilizarion in plaster of pans 
must be employed From a pathologic standpoint fractures of this 
bone ma> be divided into several groups The first classification is 
recent or ancient fracture The second is whether the lesion is frac- 
ture of the tubercle, ordinary transverse fracture, usually seen near 
the center of the bone, comminuted fracture which may involve the 
whole body or simply one of the other fragments of it, proximal or 
distal to a transverse dividing plane through the bone Impacted frac- 
Hire, usually through the body, is still another t^Tse This results m im- 
paction of the distal /ragmenf into the proArimal along a rough irregular 
plane with some axial deviation of the distal portion and longitudinal 
splitting of the bone, which is very rare Some transverse fractures 
are near the proximal end of the bone and lead to early necrosis of 
the proximal fragment, which is thus quire complctelv cut off from 
arterial blood supply via the small nutrient arteries and devoid of 
^ periosteal blood supply because the fragment lies almost completel) 
free from ligamentous attachment as a loose intra articular portion 
, \rracturc of the tubercle with adequate natural blood supply usuall> 
ftieals rapidly m two to four weeks, without definite immobilization 
^but with restriction m use 

UTwchcvcr type of fracture of the body of the bone may be present, 
It IS doubtful that local pressure or manipulation may change the 
angle or approximafc the surfaces more evenly unless a dislocation 
exists If fragments are dislocated as m fracture dislocation a manipu- 
lative effort under anesthesia to restore approximation is indicated Any 
rough manipulation or undue pressure may in the simple injury add 
to interference with local circulation and increase the time required 
to restore it and to establish bony union in the bone Consequently the 
hand and forearm are gently cleansed, washed with alcohol, covered 
with stockinet (’including thumb m added small stockinet cover) and 
held m neutral position by a reasonably hcavj plaster-of pans circular 
dressing from the elbow to finger bases A sling may be used during 
the first few da>s after splinting until the plaster has hardened and 
any edema m the hand is absorbed I find it advantageous to pad the 
ulnar styloid w ith a small piece of felt to av oid later dev eloping painful 
pressure A quite heavv plaster is indicated because the patient ma) 
return at once to w ork or other activity and not carry the forearm 
m a sling, but mav use and move the arm and fingers where free 
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thus avoiding mviscular atrophy and diminished circulation in the arm 
as a whole. Likewise the arm thus used is subject to innumerable jolts 
and blows daily which may indent or break the plaster and lead to 
replacement long before the surgeon wishes to remove it or x-ray 
the bone for progress in Itealing. 

For young vigorous adults and adolescents this dressing must remain 
undisturbed from six to ten weeks if it can be made to wear tliat long. 
The technic of application must be thoughtful and not haphazard. To 
remove, it is cut along the radial side antf out along the thumb portion 
so that it may be slipped off, after spreading n'ttbout moving the 'xrist. 
Immediate roentgenogram is then made to inquire into the amount of 
bone healing. When bony healing is quick and suitable the fracture 
plane as such maj' be obliterated. The hiatus, if any, at tlte site of frac- 
ture will be filled with calcified osteoid tissue. In six or ten weeks this 
will probably not be mature and organized into well defined bony 
trabeculae similar to the markings found in the body of the bone, Init 
it may represent a clinical union on its way to maturity provided the 
wrist is not mistreated by overuse. If such a condition of plastic union 
is found, the splint may be left off, the patient advised to start use 
verj' gradually and gently and to spend time mass.iging finger joints, 
exercising hand by squeezing a suitably sized ball, liut not by forcing 
wrist motion. I believe too hot applications or soaking of the hand and 
wrist exercise an untoward action on the further rebuilding and matur- 
ing of this still untrahccularizcd bone. Gentle steady active use by the 
patient-nothing forced or strongly mampulativc-is indicated. Within 
a month a second roentgenogram should show further maturity of the 
bone, any local soreness should have disappeared and the function of 
the wrist and hand should be much improved. If this is 7wt found and 
there is evidence of absorption of osteoid tissue about the fracture 
plane or planes, the hand and wrist should again be immobilized as 
before. It is far better to give an apparently too long immobilization 
than a too short one. 

If after the removal of the plaster as outlined, the fracture appears 
not united, it should at once, 'ccithout vtove^vent or any vmnipulation 
be replaced in a circular plaster-of-paris dressing to be worn an addi- 
tional period of six weelK and reinvestigated by x-ray when needed. 
Several such plaster dressings may be needed to obtain a final bony 
union, proven by x-ray examination and verified by painless increas- 
ing range of motion and functional use. Don’t despair too quickly— 
some patients require as long as ten to fourteen months of such treat- 
ment. 

Dislocation — If fracture-dislocation is present, is diagnosed, is under- 
stood in the displacement of its various components, the surgeon must 
make every' effort, in the recent injury, to effect manipulative reduc- 
tion. This can only he obtained under full anesthesia and with sufficient 
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assJStance, especially m the case of manual laborers who have powerful 
wrists and forearms The patient is rendered completely lax bv the 
anesthesia The shoulder of the affected arm is sbdacted ta a right 
angle and the arm is held by an assistant in that position, grasping 
firmly with both hands with his feet well planted on non skidding 
floor, as far out of the operator’s way as possible Tw o assistants may 
be helpful— one on the opposite side of the table from the operator 
Depending on the type of dislocation, whether dorsal or volar, the 
operator then phns his mampahttoa The flrst step is a prolonged 
traction on the hand, while assistants make the counter traction Trac- 
tion IS maintained in the opposite direcoon of the dislocation, e g , in 
xolar dislocation of capitate and other distal row bones, the pull is 
slightly upward and m full extension This must be kept up several 
minutes and during its course the bones may be felt sliding into place 
If not successfai at first, jt must be repeated and can be helped by the 
pressure from the thumbs of an assistant against the the ovcr-nding 
bulging mass of bone at the dislocation site on whichever side of the 
’ ’ ’ * r* » - j /T _ I much strength, smoothly 

srhesjJ ill usually effect 
at once and the forearm, 
nnsf and hand put in a plaster dressing as described for simple frac- 
ture Some care has to be taken of the amount of swelling, the radial 
pulse must be certified, the sensation and movement of the fingers 
checked end the condition recorded m writing as soon as anesthesia 
passes off The immobilization must be gauged by the fraenrre more 
han the dislocation Boti> union must be obtained before use and 
jovemenr are started, if nor, one may end up ivirh a reduced disloca 
tion but with an ununited bone 

If manipulative reduction does not succeed under anesthesia, I be- 
lieve It IS best to desist for the time, to cleanse hand and wnst and 
encase in a stenlc dressing or towel, elevating the liand on a piHow for 
a short time If no bullae appear, another x-ray check may be permitted 
and plans for operative redaction or excision of bone or fragments 
planned Don’t be in too much of a hurr> Be sure the skm is dean 
and can be rendered aseptic for what may prove to be a longer and 
harder operation than thought possible 


ANCIENr FRACTURES 

Diagnosis -Ancient fracture may be diagnosed when the patient is 
seen late-seseral weeks after ni;uiy— xvhen there hate been inadequate 
efforts at immobilization, or none at all, or when the in;ury has been 
called a sprain or been unrecognized or not even seen by a surgeon The 
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sjniptonis of pain, local tcndcmcis, restricted wrist motion, sligUt 
defomniy and fnnctioml interference persist in a \ar>ing degree- 
some not unplcasantl) , others in great intcnsit> There m3> be cm 
dcncc of ncr\ c mjurv , cspccnU> the median or its branches The roent 
genograni shows a spreading area of necrosis aronnd the fractwte p\anc, 
c) Stic absorption of much of the bodv of the bone (cspcciaUj the 
naticuhr) or fragmentation, increased dcnsitj as compared to its 
neighbors and sometimes new lionc formation cvtcndmg from adjacent 
bones into the joint areas about the fractured bone Some patients 
appear five to ten >cars after fracture with marked C)StJc changes in 
the interior of the bone and increased dcnsitv from the partnlK dead 
and partially healed cortex 

Treafmenf — Some anuent fractures even with the advanced patho 
logic changes suggested, (for detailed descriptions sec monognpli) 
may yield ro prolonged wnnolnltzatwn as described The fracture 
dislocattons wiU not thus >icld because much of the functional disa 
bilit> in them is mechanical as m an unreduced dislocation at an^ 
joint (c g elbow) Tlicsc retjutre well planned excision of bone, freeing 
enough space to permit some hope of recurring motion when the mus 
c/es moving the joints become re educated Such excision of bone 
should attempt to stick to old joint lines and leave intact cartilage 
behind for instance m a cransnavicular pcnlunar dislocation, ancient 
and unreduced the indication would be ro perform a carpalcctom^ — 
a removaf of at lease two of the proximal row carpal bones, namely 
lunate and navicular, mclttding the mncular fragtnent adliertnt to the 
distill displaced tow, and closing of the wrist with subsequent carK 
motion and muscle training This operation must be done without 
adding any injury to bones cartilaginous surfaces of adjacent joint, 
nerves of tendons m the area opened It can only be done under gen 
craf anesthesia under a constrictor with suitable instruments and adc 
quatc anatomical knowledge of just what stnicturcs are being excised 
1 hav e seen outsranding surgeons mal e amtomicsl errors in these 
excisions In some instances the triquetrum must also be excised along 
with the other two bones The capitate then retracts back to the 
articular surface of the radius a new joint motion is obtained between 
ccpicacc and radius and a reasonable functional return xvvth an almost 
undetectable cosmetic shortening of the carpus results Careful plan 
rung q{ the amount of postoperative splinting starting of motion and 
massage must be made vn each case 
for the taicoinpUccitcd ancient fracture (as of the navicular alone) 
surgeons must have some operative attack when prolonged iiumobiltza 
tion IS refused or is objectionable from any standpoint Such methods 
are (i) complete excision of the offending ununited bone, leaving a 
place or inserting a replica of vitalhum or other metal m 
the defect, (2) attempts to overcome the nonunion by (a) drilling 
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across the fracture plane, (b) imertton of one or more small bone tram 
plants In some long-standmg cases where the surgeon cannot be sure 
whether a dislocanon may or may not have been a complicanon, a 
fusion of the radiocarpal jomc may be the waj out to relieve pam, to 
strengthen the joint and ultimately to increase the functional use even 
m the face of the permanently stiffened articulation 
Complete excision of the offending bone is frequently done for 
irreducible dislocations of the fzn/arc, some of which may not be so 
ancient. The carpus seems to get along quite well without this bone 
Incision IS made on cither dorsal or volar surface of the wnst under 
anesthesia and constrictor, and no structures in the wrist should be 
damaged All tendons, nerves, etc, should be gently retracted The 
annular ligament may be cut but must be resutured and the articular 
surfaces of the remammg bones may not be damaged Tight closure 
and little if any splinting are required after this relatively simple ex- 
cision of the lunate alone 

Excfswn of the proximal ro%i is much more difRculr, especially when 
one has to find and bring out the distal fragment of the fractured 
navicular, which clings to the distal row It is an operation of major 
importance and the instructions given for all such operations roust 
be followed 

For excision and fusion of the radiocarpal joint I prefer the approach 
^ on the ulnar side of the wtist partial excision of the lower end of the 
ulna and a bone block of bone thus obtained tucked into the area 
' til be fused follow ed bv prolonged plaster of pans splinting 

Ancient or unumted fractures of bones which are to be retained and 
treated by operation may be drdled tlirough a small opening in the 
tabatiere, using x tay control at the operating table to be sure of the 
direction and extent of insertion of the drill Long immobilization in 
plaster with the same criteria for establishing union as after nonopera 
tivc treatment is required This method I have used successfully manj 
times, It IS simple and apparently highly efficient 
Bone Transplants —Bone transplants have also been used to obtain 
union in unumred carpal bones (navicular) The transplant may be 
inserted m a prepared bed in the bone after dorsal exposure, or it may 
be insetted through drill holes made v la the tabatiere The first named 
method is a Citric grussex vmA -may mtcrfeie i’arAitrr vVte Viuui 
supply of the bone Via the tabaticre the operation is delicate, but 
quite sure and no interference with the vascular supply need follow 
Both methods require the usual prolonged immobilization The func 
tional results may not be forthcoming for one or two years after 
operation and then may not be up to the patient's expectation, yet the 
pam and other symptoms may be absent 

Metallic Insertions -Recently Oprain Waugh has made some vital 
hum repheas of the carpal navicular to be inserted m ancient fraaures 
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after removal of the offending bone Onlv a few instances of this sub 
stinition have as jet been done in man It may offer a tjuick wav out 
for the comminuted fracture, for the complicated fracture-dislocation 
and the nonunitcd or ancient fracture with or without cavitation m 
the bone M> feeling is that with the small amount of range of motion 
in the radiocarpal joint no analogj* can be drawn with the vitalliuni 
cap in the head of the femur in the widcU moved hip joint 1 liavc 
examined some of the patients thus operated upon In most tlicrc was 
restricted motion but not much pam 
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TREATMENT OF RECURRENT DISLOCATION OF THE 
SHOULDER 


Paul B ^!AG'^usoN, M D , I* A C S ' 

Recurrent dislocation of the head of the humerus has been a 
knotty problem for the bone and joint surgeon for many jears In 
the days of mj mtemcship one of my chiefs m Phdadelphja was oper- 
ating on these cases b> plication of the capsule This, apparently, was 
not very successful If an accidental surgical infection occurred the 
patient was relieved of the recurrent dislocation, but motion of the 
shoulder was very much limited Howeter, many of the patients were 
not relieved This interested me very much, I felt that the fibrous 
tissue which filled m as a result of infection must hare become a Irni 
iting tissue to prevent the head of the bone from getting into a posi 
tion fav orable to dislocation—that is, into abduction and extension of 
the upper arm Abduction brings the head of the bone downward m 
the glenoid, extension, with the elbow pulled back of the transverse 
vertical plane of the bodv throws the head forward This tightens the 
anterior capsule and aims the head of the bone downward and for- 
ward A blow on the elbow m this position could drive it through the 
capsule 

) Frequently we see the shell of the greater tuberosity pulled off as 
one of the complications of dislocation This occurs only m severe 
traumatism, and in individuals who arc rather muscular This would 
suggest that one of the factors that prevents the head from going 
downward and forward is tension on the supraspinatos and infraspinatus 
muscles, with some tension on the teres minor WTien the shell of bone 
is com off It tends to be displaced upward under the acromion between 
the head of the humerus and the acromion, and thus effectively forms 
a block for abduction of the arm 

CAUSES OF RECURRENCE 

After hav mg used v anous types of operation principally the Nicola ’ 
I savv twin brothers with recurrent bibteral dislocation of the shoulder 
An older brother had the same coathcion, and the fiicher and fathers 
brother had the same histor> This made me wonder whether there 
w as an anatomic weakness or muscle imbalance inherent in some mdi 

From the Department of Bone and Joint Surgery, Northwestern Umvemty 
Medical School, Chicago 
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vjduals ^^hlch permitted the condition to occur ^^Ithout severe traunn 
Ccrtainl} c\cr\ patient who Ins a dislocation of the sliouldcr docs not 
have recurrent dislocations 

Tearing of fhe Glenoid -Bankart" cxplimcd recurrences on tlic basis 
of tearing of t!ic anterior inferior hp of tlic glenoid with a gap m the 
capsule at the point of tearing, and ccrtaml) this is present m some 
eases what the percentage is I do not know, hut I ln\c found it in i 
few I have not repaired it, because I believe tlic capsule of the shoulder 
]oint to be an c\cccdmgl> la\ circumscnbuur membrane, and I do not 
feel that the glenoid, whicli is \cr\ sliglul) cup shaped, has much 
supporting function for tlic head of the humerus, m contradistinction 
to the acetabulum w Inch is much deeper and sen cs as a w ciglit bearing 
structure There arc no sucli ligaments in the sliouldcr capsule as arc in 
the hip, where the \ ligament acts as a strong reinforcing band to 
resistance of hj pcrextcnsion of the hip The sliouldcr muscles arc the 
onl> structures whicli maintain the head of the humcnis in contact 
with the glenoid and in proper position This is plainl> evident if these 
muscles are paralvzcd, the head of tlic humerus will drop awa> from 
the glenoid and ma> he dear below it That is not true of the hip, even 
if the muscles between the pelvis and the femur arc coniplctcI> pan 
lyzcd the hip will not easil> dislocate, and ccnaml) will not drop as 
a result of the drag of the leg Patients who liave had infantile paraU 
>sis and have a subsequent fracture of the leg must have traction ap 
plied Never have I seen a hip pulled out of the acetabulum, but I 
have seen the head of the humerus pulled aw a) from the glenoid as a 
result of improperly applied traction on the humerus Wlicn the shoul 
der muscles are relaxed it takes very little pull to separate the head 
of the humerus from the glenoid, and if traction is left on for a few 
hours It IS not difficult to create as much as half an inch of separation 
between the faces of the joint 

Muscle Imbalance —If the stated obscnations are correct, there must 
be some contributing cause to recurrent dislocation other than a tear 
of the capsule, tearing of the anterior lip of the glenoid, or even lack 
of support b} the muscles It occurred to me that it was more likely 
to be a lack of balance leverage and traction of muscles to resist the 
downward and forward displacement of the head, rather than a lack 
of continuity m the glenoid or capsule 

Dr Stack® reported twenty two cases of operation for recurrent 
dislocation of the head of the humerus with about 20 per cent failures 
When we came to analyze the failures we found they had occurred 
in individuals who had to perform constantly some motion under 
strain which had a tendency to throw the head of the humerus for 
ward if not downward In each case of recurrence following a Nicoh 
operation the tendon was torn loose from its attachment where it 
entered the head Incidentally the entire 20 per cent of failures were 
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again operated on, so that ue liad 3 chance to find out what liad actu 
alij happened In some cases there was no tendon remaining, e\cept a 
little ball at the upper edge of the glenoid In others we could find no 
trace of the tendon of the long head of the biceps, either attached to 
the glenoid or to the head In two cases we removed a gutter of bone, 
mcUidmg the channel through which the tendon transvcrsed the head 
of the humerus, and nothing was found e\cepc a few attenuated fibers 
of fibrous tissue Kernwein,* m a study of tendon implantation in 
bone, showed that the same thing occurred in dogs, that tlie tendon did 
not exist as a tendon but dcgcneritcd into a few strands of fibrous 
tissue 

Again, wc see a hrger percentage of recurrent dislocations m epikp 
tic than m an> other class of patients, and the dislocation of a shoulder 
during an epileptic seizure is not at a!! uncommon This would suggest 
that muscle imbalance and muscle leverage must have something to 
do with the occurrence and recurrence of downward and forward 
descent of the head of the humerus ft was on this basis that our mves 
rigation was undertaken® 

In the first case we thought we had solved the problem, because 
when the antcnor capsule was exposed and the subscapularts tendon 
was picked up, the tendon was entire!) free from the capsule instead 
of blending with it, as is normal, it ran as a separate and narrow 
tendon about or 2 inches long from the muscle to the lesser 
'tuberosity of the humerus When the arm was abducted and extended 
the tendon slipped up between the head of the humerus and the 
glenoid and lay m this space without affordmg any support whatso 
ever to the anterior capsule In such a case, if there were a strong 
contracture of the pccrorahs major which pulis the head of the 
humerus downward and forward (as is plainl) seen in the typical 
deformity m fracture of the surgical neck of the humerus) there 
would be nothing to prevent the hexd of the humerus from stretching 
the anterior capsule, and, with nothing to oppose it, it would follow 
the line of least resistance and displace downward and forward How 
ever, we have found only one such tendon and muscle contraction 
since, in a total of nine cases operated on to date Two of these opera 
tions were performed in epileptics, and m all cases there had been 
dislocations from three to an unknown number of times 

OPERATION 

The following operation was designed to meet certain conditions 
which I believe to exist in these recurrentlv dislocating shoulders The 
objective is to form a cup around the anterior surface of the head of 
rhe humerus xvhich is activated bv tfie subscapulans muscle, and to 
mimmize the spread between Ac subscapulans and the supraspinatus, 
infnspmatus and teres minor muscles Mclaughhn® believes that this 
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spread bcn\cen the muscles is present m all these cases, and a\jth tins 
I agree In other uords, the operation brings the subscapulans tight 
around the head of the humerus, holding the head backward It closes 
the gap, or at least narrows the space between the muscles where the 
attachment blends into the capsule McLaughlin believes that the tri- 
angle at the junction of these muscles is one of the weak points The 
head is held back bv all the muscles attached to the greater tuberosic>% 
and the cup of muscle and tendon and anterior capsule is tightened 
around the upper end of rhe arm to withstand the foniard displacing 
effect of the powerful adductors (pcctoralis major, latissmius dorsi and 
teres major) which, although attached lower down on the shaft, never- 
theless have a pronounced displacing effect on the head of the humerus 
because their power is delivered just below it If there is not sufficient 
strength m the muscles attached to the head of the humerus, or if thev 
are not attached in the proper wa>% the power of the adductors is suf- 
ficient to stretch the capsule or tear it from the glenoid 
Technic— An incision is made over the junction of the anterior and 
medial third of the deltoid, extending from the acromion downward 
Aluscle fibers are split and separated to expose the anterior surface of 
the capsule The arm is rotated cxtcmallv and the tendon of the sub- 
scapulans IS picked up with a narrow smooth retractor Observation 
IS made of the w idtli of this attachment and how far tow ard the origin 
of the subscapulans the blending of the tendon and capsule occurs In 
one of our cases there was no blending whatever, the tendon was 
entirely separate from the capsule up to its attachment and was so 
narrow that with the arm placed m abduction and extension the 
tendon could be seen to slip between the head of the humcnis and 
the coracoid In this particular ease there was no support from this 
muscle when the arm was in the extended abducted position 

If It is found that the tendon blends xviih the capsule, the tendon 
IS pulled tight With the retractor and an incision is made, following 
the upper and lower borders of the subscapulans muscle from the mus- 
culotendinous junction to its attachment along the antenor hp of the 
bicipital groove A chisel is then dnven m on the distal side of the 
attachment medial to the hp of the bicipital groove, so that this groove 
is not weakened or made shalloxv The tendinous attachment, with a 
wedge shaped piece of bone, is lifted, and the capsule and the tendin- 
ous attachment are reflected medially to expose the head of the humenis 
and the anterior edge of the glenoid (Fig 1) Inspection can be made 
of the glenoid and the head of the bone through this opening, and it 
can be determined easily whether or not the capsule has been torn 
loose from the glenoid 

After inspection, the arm is brought into internal rotation and, with 
a suture through the attachment of the subscapulans tendon, the 
tendon is stretched across the bicipital groove to the greater tuberosm 
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and held there ^^hjle the arm is manipolared to see ho\v much external 
rotation avjU be permitted by the subscapularis muscle The attach 
inenc of this muscle should be mo\ed over onto the greater tuberosit> 
far enough really to tighten it up in 50 per cent external rotation, thus 
forming a roof for the long head of the biceps When the new loci 
non for the subscapuhns atndwnent is determined, a sharp, thm 
bladed chisel is driven into the greater tubcrositj, with the edge of 

TVdnapIanMtion narrow atlachrtient 



Fig 1 —Transplantation of tenAoous attachment A B, Narrow attachment 
C, D E, ^\ide atracliment showing muscle and capsule inasion 

the blade held panllel to the long axis of the bone The chisel is moved 
back and forth laterally to spread the cancellous bone and leave a 
wedge-shaped gutter, into which is forced the wedge-shaped piece of 
bone attached to the subscapularis tendon The tendon is sutured to 
the capsule with a doubled No 00 chromic catgut suture and the 
sutures are repeated on both sides of the wedge so that the sides of the 
gutter are firmlv m contact with the inserted bone The lower border 
of the muscle and tendon arc then tacked down bj interrupted sutures 



RrCURRrST DKLOCVTION' OR SHOULDER 


19 


ar cnovigh under the head of the humcnis so tliat the muscle and cap- 
ular tendon hate a firm grip around the head, with no tendency to 
.lip up toward the coracoid and glenoid when the ann is brought 
nto abduction and c\tcmal rotation (Fig* 2). 

If the operation is properly pcrfoniicd there will be, at its con- 
tusion, 25 to 50 per cent limitation of external rotation. The arm 


Narrctw Attachment 



Wide Attachment 



Pig. 2.— Mctliod of suturing muscle and tendon to permit firm grip on head of 
humerus during abduction and cttemal rotation. 

should be moved through internal and external rotation to see whether 
the mechanical requirements hate been achieved and that the tendon 
and muscle of the subscapularis wind firmly around the head of the 
humerus in both positions (Fig. 3). If the details have been properly 
carried out the procedure forms a musculotendinous cup around the 
head of the humerus in both external and internal rotation, which 
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Pig 3 —End tesuh, with tendon and inu$cle of subscapulans wound firmly around 
^ head of humerus 

' jreists the downward and forward displacing effect of the adductors 
the humerus— a powerful group 

In this group of cases the operation has served to maintain the 
head of the humerus in position under severe stress, when other forms 
of operation have failed 
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ISOLATED PARALYSIS OF THE 5ERRATUS 

anterior muscle 

I RLNtoNT A OusmiR. iM 0 1 1 ACS* 

IsoLATFD paraUsis of the serratui anterior nnisclc sccondarj to ^ 
pathologic process in the long thoracic ncr\ c is prohabl) nnich more 
prc\alent than the less than 200 cas« reported m tlic literature Mould 
seem to indicate The resulting defomut\ (m inging of the scapula) 
ma\ be quite extreme % ct stiU remain undetected on casual cvamination 
and lead to erroneous diagnosis of arthritis, bursitis or m\ ositis of the 
shoulder area followed b\ incfTcctnc trcament 
An> complaint of pain or dtsahihn of the shoulder calls for a pains 
taking examination of the back, shoulder girdle and arm, care being 
taken to compare the miohed side with the nonnal with the arm m 
the positions of rest, abduction, oicrlicid extension and cspccialU m 
forward flexion Normall) the scapula hugs the upper thoncic cage, 
rotating with \arious motemems of the shoulder girdle and arm about 
fulcra located at the stemocla\icuIar and tlic acromioclavicular articu- 
lations The flat concave anterior surface aUvavs rests in close opposi 
tion to the conv ex contour of the upper thorax In no position of the 
arm is the medial margin of the scapula particularlv noticeable and 
mo\ ement is smooth and gliding in character 
In dorsal scoliosis w ith unilateral prominence of the ribs or m eases 
of tumors of the ribs or subscapular area, the low cr and medial margins 
of the scapula become prominent but the bone as a w hole remains m 
contact and moves over the undcrlvinc prominences The need of a 
careful differential diagnosis is obvious 

‘ The serratus anterior arises from the outer surfaces of the upper 
8 ribs b> a senes of flesh} digitations those arising from the upper 4 
ribs are hidden b} the pectoralis minor, those arising from the lower 4 
nbs interdicitatc with the upper digitations of the obliquus extemus 
abdomims The serratus is inserted into the costal aspect of the medial 
border of the scapula by a linear attachment that enlarges into a small 
triangular area at the superior angle and into a large triangular area at 
the inferior angle Only 3 ribs send digitations to the supenor angle 
and medial border, while 5 nbs send converging digitations to the 
inferior angle The reason for this distribution is apparent The fibers 
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are concentrated vhcre they act to best advantage, which is the end 
of a lever The lower digitations are required to steady or puU for- 
wdrds the inferior angle when the arm is raised m front of the body 
the upper digirations draw the scapula forwards thereby increasing 
the reach of the outstretched hand ” (J C B Grant *) 

During the e\cursions of the scapula the rhomboids and the serratus 
anterior together keep the medial border applied to the chest wall 
The coracobrachiaiis and the long head of the biceps brachii at- 
tached to the coracoid process and the margin of the glenoid fossa are 
the direct antagonists of the serratus anterior muscles, rotating the 
scapula down and medialwards when the arm is fixed or transmitting 
scapular movement to the humerus when the arm is free to move to a 
position of anterior flexion 

Paralysis of the serratus anterior muscle permits the medial margin 
of the scapula to leave its position adjacent to the thoracic cage and 
to cause ic to project posteriorly when the arm is extended forward 
This deformity is especially marked when the elbow is extended Hor- 
witz and Tocantins call attention to the fact that w ingmg of the scapula 
becomes less prominent when the elbow is flexed releasing the pull of 
the biceps This indicates the prominent role of the biceps as the an- 
tagonist of the serratus anterior 

The deformity of winged scapula is accentuated by the “sucking” 
of soft tissues between the medial border of the scapula and the 
■\ ( \ngle of the nbs As the scapula leaves the surface of the thorax a 
.negative pressure develops with the necessary drawing m of the par 
^ tially mobile soft tissues m the vicinity 

tnoLosr 

Loss of function of the serratus anterior muscle results from trau- 
matic detachment of us insertion along the medial margin of the 
scapula or from paralysis The former is very unusual and is rccog 
nized by swelling, tenderness, and at times by the palpation of a hiatus 
under the medial margin of the scapula 
By far the most frequent cause of “winging” is paralysis secondary 
to disease of the long thoracic nerve 
The long thoracic nerve arises from the posterior aspects of the rami 
of the fifth, sixth and seventh cervical nerv’es, crossing m front of the 
scalenus medms passing laterally and disially to enter the axilla just be 
hmd the brachial plexus and large vessels It lies m close relation to the 
coracoid process and the second rib and is definitely angulated as it 
crosses the second nb (Horwitt and Tocantins) This position exposes 
It to localized trauma on depression of the shoulder girdle and on 
lateral flexion of the cervical spme to the opposite side Individuals 

• Method of Anatomy, Baltimore, WiDiam Wood & Co^ 19J7, pp 2i-24 
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With long narrow tlioncic cages and low sliouldcr girdles would seem 
to be most susceptible to localized tnuma 

Other ciusatne factors arc toxic or infectious neuritis, pressure of 
shoulder stnps in Trendelenburg positions and prolonged supine posi- 
tions under ancstlicsia 

ParaKsis of the serratus anterior muscle is usually accompanied b\ 
weakness of the upper portion of the trapezius and tlic rhomboid 
muscles 

ILLUSTRATIVE CASES 

C\sE I — a woman 35 >cars of ape was of a serj slender asthenic 
tjpc and had been seen at numerous times Iccausc of various minor joint strains 



1 ip 4 (Case I) ~A, Prominence of medial border of scapula and loss of trap 
czius contour with arms at sides B Arms abducted to 90* C, Limited abduction 
above 90* due to failure of scap ilar rotation D, Marl ed ■winpinp when arms arc 

extended forward 


imcnial dcrang-ciiKiit of the hnii. ami dislotmiig pattllj \ ray of her long hones 
rcvMled a marked delay m epiphyseal closing 

During the delivery of her first child she was instructed to pull on traction 
straps attached to the foot of the delivery table On coming out of the anesthesia 
sne complained of indefinite pain in her right shoulder area Her attending 
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obstetncijn made a rather indefinite <liagnosi$ of arthnos of the shoulder |oiut 
and prescnbcd diathermy and phygochcrapy for fite months During this time 
the patient nouced increasing veakness of right arm and inability to extend 
ihe aim fomard Examination resealed typical ‘winging” of the right scapiiJa, 
some atrophy of the upper margin of the crapezms and total inabilit) to extend 



Fig S (Case II) —Af Right shoulder low wth amis at side B, Pronounced 
winging when arms arc extended forward C, Posterior view of cast hold nc 
shoulder girdle up and back D Antenor new of supporting cast 

the ami forward (Fig 4) A diagnosis of parajjsis of the serratus anterior 
muscle was made Treatment by means of a supporting brace was instituted 
Recovery was slow but was complete after eight months This patient has gone 
through two subsequent pregnancies vnthouc any suggestion of recurrence 

This case represents a probable local trayma to the Jong thoracic 
ner\c b\ depression of the shoalder girdle occasioned bx the use of 
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•action straps The error m diagnosis resulted from an inadequate e\- 
minauon of the shoulder area, the winging of the scapula ha\ing been 
\erloolved because fon\ard extension of the extended arm was not 
ttempted 

Case II -A F a nian 32 years of age repotted uith die chief complaint of 
caVness of the right arm and maluhty to extend the amt forward Tlic patient 
cated that three weeks prctiously he had Icen playing wuh his small niece toss 
ig her into the air and catching her During one of these tosses the child fell 
tnking the patient on the side of the neck and on die right shoulder region 
riic patient experienced a sudden deep pain in the shoulder area but not other 
use localized \^ cakness of the arm was noted die next day Tim conlimicd until 
le reponed for examination three weeks later Txamination rescaled a licalthy 
nan excepting for a typical unilateral winging of the right scapula witli some 
veakness of the trapezius (Iig 5) Treatment consisted in the use of a pcUic 
•ast with elboxs support This was employed constantly for three montlis and 
hen for shorter periods Uccotery has been nearly complete alter eight months 

This case suggests a more direct trauma than Case I 1 he sudden pun 
Jnd weakness indicate an abrupt stretching of the ncr\c 


Case III-M G a man 35 yean of age had as his chief complaint a weak 
ness of the right shoulder and inability to exaend the arm fonxard Tlic onset 
had been nvo weeks prior to examination There was no history of exen the 



A B 

1 ifc 6 (Case III) ~A U Alarked winging of right scapula 


slightest form of trauma no occupational factors no history of acute infection 
or toxic state Examination revealed a marked winging of the nght scapula es 
pecially on forxvard extension of the arm (Fig 6) A pelvic cast with elbow 
rest xxas apphed This patient refused to cooperate m xvearing the cast and went 
elsewhere The outcome is not known 
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In the absence of possible trauma some toxic or possibly infecti 
type of neuntis m\ olving the long thoracic nerve must be conside 
as the etiological factor m the paralysis of the serratus anterior mus 

Case IV -C F , a woman 16 years of age, reponed Wuh the chief compl 
pam and weakness of the nght shoulder noticed immediately after deln 
of her first child Investigation revealed no unusual incident during a ta 
prolonge ’ " - j , j j jj 

as such ’ ity to cv 

the right rked wmj 



Fig 7 (Case IV) -~A, Prominence of inferior angle of right scapula wuh a 
at side J}> Estretne winging when arms are extended fonvard 


of die right Scapula typical of serratus amcnoc paralysis (Fig 7) This pah 
has been treated 'Vith a celluloid brace consisting of a pelvic portion to \vh 
an elbow rest has been attached After four months, recovery is about 75 
cent complete Use of the brace is being conuaued 

TRCATMENr 

Afi possible contributing factors such as infection, inadequate di 
anemia and vitamin deficiencies should be considered and. if any 
these are present, proper treatment should be instituted The wealtcr 
_i !.« I j *^100X31 of the weight of the a 

’ replacing the scapula into ct 
• ce suggested by Horwitz a 
Tocantins has been found to be most useful and has been employed 
the above cases The elbow is flexed to slightly less than 90 degrees a 
placed m a molded cup which in turn is attached to a pelvic suppe 
The elbow cup is adjusted to a position which elevates the involv 
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shoulder and then is mo\cd backward to dcrocatc tlic prominent 
scapula ricMon of the elbow rclic\cs the tension of the biceps tendon 
which IS antagonistic to the serratus anterior muscle Tins brace or cast 
IS worn continuously until rcco\cr>' is complete. Local heat, gentle 
massage and carcfulK assisted mo\cnicnts are helpful Actuc forward 
extension of the arm must not be permitted until rccotcrv’ is complete. 
E\en these strenuous actititics should he atoided, for relapse is a defi- 
nite possibilitj’. 


FRACTURES AT THE UPPER END OF THE HUMERUS 
A Classification Based on fhe Etiology of the Trauma 
Ernst Dehne, M D • 

There are two current classifications for fractures of the head of 
the humerus One, based on anatomical landmarks, describes fractures 
through the anatomical and the surgical neck and fractures m between 
the two, running through the greater and lesser tuberosity. The other, 
disregarding the exact anatomical site of the fractures, considers the 
relative position between head and shaft of the humerus and distin 
guishes between abduction and adduction fractures 

The weakness of the anatomical classification lies in the fact that the 
line of cleavage does not coincide with the anatomical landmarks The 
weakness of the other classification is that the relative position of the 
fragments is important only m impacted fractures In those a postenor 
angulation is the rule and is of clinical importance A lateral angulation 
may occur, but is clinically of no significance 

The first group of cases used in this study was treated between 1911 
and 1934 In 1933 and 1934 these patients were called m for a follow-up 
study Duration of disability and ultunate result were recorded in each 
^ case Over 300 records of fractures of the head of the humerus and 37 
"Yracturcs of the greater tuberosity were completed 
] Classification of well over 1000 x rays based on the available meth- 
y ods proved hopeless A new system of dassification had to be devised 
The results of the original study, based on the new classification, were 
published m 1939 The viewpoints developed in that study were 
checked for efficiency and practicality from 1934 to 1944 

ETIOLOGICAL CLASSIFICATION 

The classification used m this discussion is based on etiological fac- 
tors The lines of cleavage in a fracture are determined by the direc- 
tion of the traumatizing force The majority of the fractures of the 
head of the humerus are due to one of three traumatic mechanisms, 
and the x-ray appearance of most fractures indicates which mechanism 
produced it 

This establishes three mam groups Each group is an entity with dis- 
tinct clinical properties, potential complications of a specific nature, 

From the Department of Bone and Joint Surgery, Northwestern University 
Medical School Chicago 

• Associate m Bone and Joint &j^ery. Northwestern University Medical 
School, Attending Staff, Passavant Hospital and Courtesy Staff, Wesley ^femona^ 
Hospital 
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indications regarding x-ray examination and management, and its own 
prognosis. Moreover, the same mechanisms that lead to fractures may 
lead to dislocations as alternative injuries. The clinical properties of 
dislocations follow the etiological mechanisms as closely as the frac- 
tures. 

Therefore in this paper the customary terms, “fracture through the 
anatomical neck" and “fracture through the surgical neck,” arc dis- 
carded. The fractures are classified according to their etiology as 
fractures caused by the lateral, dorsal or central mechanism, and re- 
ferred to according to the specific morphological appearance of these 
three groups as three-fragment fractures, two-fragment fractures or 
head-splitring fractures. 

GROUP ]. THE LATERAL FRACTURE MECHANISM 

Mechamsm.~The reader may visualize this mechanism on his own 
person by bringing his arm into abduction until the elbow is level witli 
the shoulder. *rhe elbow is then flexed 90 degrees and the foreann is 


LATERAL KECHAHtJK — A*ST TOST \1Z\V cf FRACTURE 



Fig. 8 —The lateral mechanism. Internal rotation permits 90 degrees abduc- 
uon. External rotation 180 degrees. Oevaiion beyond 90 degrees in internal rota- 
tion leads to injury. 

pointed straight down. This puts the shoulder in maximum internal 
rotation. Further elevation of the elbow from this position is impossible 
due to the locking of the greater tuberosity against the upper rim of 
the glenoid fossa of the scapula (Fig. 8). 

Forceful elevation of the elbow beyond this point results in one of 
the following injuries, depending on which structure gives way: 

1. If the inferior part of the joint capsule gives way the head of the 
humerus pushes into the axilla, resulting in the uncomplicated inferior 
dislocation. 

2. The upper rim of the glenoid fossa may drive like a chisel be- 
^een head and greater tuberosity and complicate the dislocation by 
jracture of the greater tuberosity. 

3. If the force of the trauma is not spent by the dislocation, the 
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being so3id]y engaged outside the capsule may break off Ths 
injurj IS a fraemred dislocation 

4 If the capsule does not gne way and the force continues the bone 
structure around the grearer tuben>sit> is under increasing pressure, 
the caudal part of the head of the humerus under tension At the point 
where this tension exceeds the tearing point of the bony structure the 
shaft disengages from the head m a curved line of cleavage (Fig 9) 
The head remains in the socket and the greater tuberositj is pinched 
off as a separate fragment b> the upper nm of the glenoid fossa This is 
the three fragment fracture 



Fig ^-TTirec fragment fracture 


A senes of injuries results from the impact of the nm of the glenoid 
fossa against the anatomical neck These injuries will be discussed 
under a separate heading as marginai mjunes 
The Three frsgmenf Fraefure —The mechanism leading to this ftac 
tore (Fig 9) is a disengaging one The fragments tear rather than 
break Consequentlj this fracture is not impacted and the fragments 
are m loose appositiot^ An> mampulation of the arm tends to dis 
arrange the fragments particular!) abduction of the arm which was 
the original direction of the tratara The optimal position for this 
fracture is adduction of the arm, whidi reverses the direction of the 
trauma The fracture is recognized b> its three fragments the head, 
the greater tuberosit) and the shaft 
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^lg lO-CfFect of airplane splmt Head folds up agamsc tuberosity. 
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X Ray Examination —The anteroposterior view permits classification 
as a three fragment fracture resulting from the lateral fracture mechan 
ism, It also reteals the full extent of the damage and displacement of 
fragments A lateral view m this fracture is unnecessary because it 
does not afford additional information It is contramdicated because it 
\v ould necessitate abduction of the arm, which would cause pain and 
jeopardize the alignment of the fragments 
Treatment of the Three Fragptent Fracture— Th\s three fragment 
fracture fares best if left alone Manipulation or the use of an airplane 
splint tends to shift the fragments out of alignment The correct treat 



5ig 12 —Three fragment fracture The head is turned 90 degrees, its surface 
points away from the joint The greater tuberosity is supenniposed over the joint 
surface 

ment consists of supporting the forearm with a sling This puts the 
muscles of the shoulder in a ph>sio/agical position of rest and accom- 
plishes ut o purposes First, the weight of the arm acts as mild traction 
which m the majontv of cases leads to anatomical alignment of the 
fragments within a week Second it permits early mobilization of the 
shoulder within a limited but painless range of motion without dis 
turbing the position of the fragments Thus it guarantees early restora 
non of function and prevents stiffness of the shoulder Return of 
function m the shoulder is encouraged from the beginmng by assisted 
motion, which is carried out daily as far as the absence of pain permits 
To make use of the weight of the arm as traction the patient is encour 
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aged to be up and about during the day and m a semi sitting position 
on a backrest at night 

—Complications arise m three fragment fractures due 
to manipulation or due to the use of an airplane splint Once the frag 
ments lose contact they are completely out of control The head and 
the tubercuJum way fold up as shown in Figure 10 resulting in the 
condition seen m Figure 1 1 Or the head may rotate on the shaft so 
that the lesser tuberosity points toward the joint and the joint surface 
of the head toward the deltoid muscles (Fig 12) 

In a few cases surgical intervention becomes nccess-try Figure J3 
shows a three fragment fracture^ the head fragment is held m maximal 
internal rotation by the subscapolans and in adduction bj the latissimus 
dorsi The greater tubcrosit> is displaced upward by the subscjpulans 
Against my advice an attempt was made to improve the position b> 
placing the shaft on an airplane splint (Fig 14) The head remained in 



Tig 15 -Consci^uences of treatment on aeroplane splint 


adduction, the greater tuberosity moted higher Then the case was re 
ferred to nje for treatment 

The surgical approach between the anterior margin of the deltoid 
and the pectoralis gives adequate exposure to the anterior surface of 
the shoulder onlj If work has to be done m the area of the greater 
ruberosjty it is nccessaiy to turn the deltoid down In this particular 
case I used the Lexer approach, dissecung the deltoid from its distal 
attachment and turning it upward The exposure was most satisfactor> 
It was cas> to line up the head fragment with the shaft bj inserting a 
blunt hook, around the subscapulans attachment at the lesser tuberosity 
and pulling the head into position Head and shaft fragments were held 
in position by a horizontal wire sling But the whereabouts of the 
greater tuberosity was a puzzle The fragment seemed large enough in 
the X ray, but 1 could not see it in the joint In retracting upward it 
had inverted the subdeltoid bursa and was completely hidden from 
sight (Fig 15) To attach the greater tuberosity it is necessary to go 
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far down on the shaft to have solid cortical hone for the anchorage. 
This was done by using a vertical wire sling (Fig. 16). 

This operation was done three weeks after the injiirj-. Motion was 
started immediately and full return of function obtained. 



Fig 16 -Same case as in Figures IJ to 15. Wired, healed, recovered with full 
function. 

GROUP II. THE DORSAL MECHANISM 

Mechanism.— The instinctive reaction in a fall back\\ard is to stretch 
out the arm and break the fall. This may lead either to fracture of the 
head of the humerus or to dislocation of the shoulder. 

This traumatic mechanism has two component forces. One force 
pushes in a straight line along the shaft from the elbow toward the 
shoulder. The other force has a twisting effect similar in nature to the 
one in the lateral mechanism. The maximum dorsal elevation of the 
arm is reached when the arm locks against the spine of the scapula 
^\hc^e it merges into the acromion. Further forceful dorsal elevation 
causes jracticre at that point, leaving the head in the joint and angu- 
lating the shaft up\\ard, or it pushes the head through the joint capsule 
^ssecting the subscapularis off its attachment to the scapula, resulting 
in the anterior dislocation. 

The Two-Fragmenf Fracture.— C/m/VaZ ProperfZer.—Appearance and 
clinical properties of the fracture caused by the dorsal mechanism are 
determined by the two components of the traumatic force. The ttvist- 
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mg component produces a dois»I angidawon che straight pushing force 
}€3ds to impaction This ts true m che majOfjcy of cases An exception 
i ccurs onJ> m che wre cases of complete loss of contact between head 
ind shaft 

The outstanding charactcnsncs of ihis fraccure are (I) Its appm 
awe It consists of two fragments whichcasify distinguishes it from the 
three fragment fracture resolang from the Jaterai mechanism (Figs 
1? and 18) 'The pGstmor atigtiUtion (3 } The twpaction 

Indications for \ ray Exatwnafion -'If the afiteropostenor view 
shmv< a fracture with three fragments no larerai r rjy shooed be fallen 
The lateraj view would give no further information and elevation of 
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Two fra^wir frsctarv Uncharactifr jt c anteroposterior new AdJue 
tioD dtiomiCY 


the arm to cahe the Jareral view would be pamfui and jeopardize the 
position of the fragments 

If rhe anteroposterjor v;ctV5hon-s two frxgmems a lateral view must 
be taken to determine the di^ree of posterior angulation The appear 
ance of the lateral x rav detennmes the treatment of the fracture Due 
to the impaction of the fragments which permits elevation of the ai^n 
without pun and without disfurbmg the position of the fragments the 
lateral x raj can be taken wwb impum^ 

-Strongly impacted and angulaced fractures are reduced 
by itianipnlatton under anesthesia One band fmces fhe shoulder with 
a firm grip vvlule the other band fecerses the direction of the trauma 
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by bringing the elbow for\\ ard. Lesser degrees of impaction and angu- 
lation straighten out spontaneously under the influence of the ■weight 
of the arm carried in a sting or a hanging cast. Fractures with complete 
loss of contact benveen head and shaft arc best reduced by traction 
under anesthesia. After reduction they arc citlier held in a shng or in a 
hanging cast. 

The Recurrent Dislocation.— The dislocation resulting from tlic lateral 
trauma does not tend to recur. Its potential complications arc fracture 
of the greater tuberosity or injuty of the axillaty ner\c. 

The dislocation follow ing the dorsal trauma has a great tendency to 
recur for n\o reasons. The minor reason lies in the fact that the 




Fig 18 —Two-fragment fracture The lateral characteristic view, 50 degree pos- 
terior angulation and impaction 

motion of the posterior trauma is frequently repeated in everyday life. 
Dislocations may recur when the patient struggles into the sleeve of a 
heavy coat, or even when the arm falls over the edge of the bed while 
he is sleeping. 

But the major reason is found in the pathology of the 'joint (Bankart) 
and its surrounding structures (Magnuson). In confirmation of this, I 
found the following conditions in every shoulder explored between 
1938 and 1944: 

1. The Innbus glenoidalis had torn loose from its attachment to the 
anterior circumference of the joint and remained loose in every case 
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Dg 19 -Bucket handle injury of limbu$-an obstacle to reducuon of dislocation 



Fig 20— Fracture of anterior rim of glenoid Small typical defect above lesser 

taberoaty 



rRAcruurs at uppcr rN'» of iiumcrus 


39 


opened. In one epileptic pntient a dislocation had been permitted to 
persist for four months. The shoulder could be reduced by traction 
and manipulation, but would not stay in place. When it w as opened 
the cause was found in the position of the limbus. The anterior half 
had torn loose and \\3s dislocated into the posterior section of the 
joint, giving an appearance verj' similar to a buckct-handlc injuiy of 
the meniscus (Fig. 19). 

2. The anterior rim of the glenoid fossa is found bevelled off rough 
and denuded of cartilage. In some eases the rim is fractured (Fig. 20) 



^*8* 21— A screw and svashcr arc used to reattach the anterior capsule and the 
hmbus to the glenoid. Note the typical defect. 

3. A false joint cavity is found between the anterior surface of the 
scapula and the subscapularis. This cavity forms as the head of the 
humerus tears the muscle loose from its attachment. It was found in 
every case. The cavity either communicates with the joint or is sepa- 
rated only by weak adhesions. 

These changes deprive the shoulder of both its structural protection 
against recurrent dislocation (the anterior pare of the limbus, the an- 
terior rim of the glenoid fossa and the anterior attachment of the 
capsule) and its physiological protection (the function of the sub- 
scapularis). The subscapularis is deprived of an essential part of its 
attachment; it is thinned out and relaxed. 

Treatment .— Bankart procedure, published in 1938, is the first 



40 


ERN$r DEHNE 


etiological approach to the problem of the dislocated shoulder But 
the repair of the structural changes seemed incomplete without the 
correction of the second etiological factor by Magnuson’s transplanta- 
\ - -►rn/.Kmfnt from the lesser tuberosity to the 


tion 

Another minor modification of the Bankart procedure was found 
advantageous Suturing the limbus to the glenoid fossa using holes 
drilled through the bone is technically very tedious and mechanically 
not too satisfactory because the sutures tend to cut through the cancel- 
lous bone It was found both technically easier and mechanically 
sounder to attach limbus and capsule to the bone by using a screw and 
washer placed obliquely through the neck of the scapula (Fig 21) 

PUKTHER (NJURtES RESUITING FROM THE LATERAL AND THE DORSAL 
MECHANISMS 

According to their etiology the fractured dislocations and the mar- 
gin M discussed under Groups I and If They 

are ' — ' 

';^ticularl) iiolcnc injuries tratiuro j»w/ , 

^ ’or posterior dislocation The dislocation is the primary injury', the 
^ .Fracture the secondary complication The morphology of the fractures 
^ is not uniform Prognosis depends largely on the Size of the head frag 
ment A large head fragment gnes a brighter outlook, a broken-up 
head a poor one 

The results obtained in the seientcen cases of my initial senes 
(1932-34) were as follows 

Two cases were treated by closed redxiction The patients returned 
to their occupations m t\\ o and four months and eventually had full 
recovery of function 

Five cases were treated by open reduction In three of these ana- 
tomical reduction was obtained and the functional result Mas exceffent 
but short of complete recovery The duration of disability was tuo, 
five and nine months The results m the other tn o cases were poor 
Injury’ of the brachial plexus accounted for one, inadequate anatomical 
reduction for the other 

Eight cases were treated by so^ical reinoial of the head, either be- 
cause the patients were not considered good risks for more radical 
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and three and a half montlis. Tlic remaining eases were anterior and 
posterior dislocations. The rcniON'al of the heads refluired more sur- 
gery. These patients had painless shoulders with limited range of 
motion within periods of from five to nineteen months. 

Two patients had vo therapy. They had painful shoulders and botli 
died within eighteen montlis of the injur)'. 

Eight years later my associate. Dr. R. T. McElvcnny, demonstrated 
to me his skillful application of dosed methods. McElicnny u'as able 
to obtain anatomical reduction and complete functional recovery in 
three out of four eases. Tlicsc results were obtained by the following 



Fig. 22.— Fracture-dislocation. (Courtesy Dr. R. T. McElvenny.) 

technic. The shaft is lined up until the head under anesthesia and im- 
pacted into the head. Then gentle traction is applied on the arm by 
means of the Soutter apparatus. The traction is slowly increased to 
about 35 pounds. After five minutes the traction Is released and the 
maneuver is repeated after a brief rest until the head slips into the 
joint (Figs. 22 and 23). 

Analysis of these results leads to the following conclusions: 

1. The result depends on three factors: the condition of the head 
fragment, the general condition of the patient and the skill of the 
surgeon. 

2. Anatomical reduction only, preferably by closed method, leads to 
full recovery. 



Fg 23 Same pauem as in Figure 22 after reduction Recovered with full func 
non of shoulder (Courtesy Dr R T McElvenny ) 



Fig 24 -Fracture of lower hp of glenoid 
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3. Surgical removal of tlic Iicad fragments is a poor compromise 
solution. It is preferable only to inadequate surgical reduction or no 
therapy at all. 

Marginal Injuries.— Marginal injuries also occur ssith both the lateral 
and rhe dorsal mechanisnjs. Vractmes of the greater and the lesser 
tuberosity and of the inferior rim of the glenoid fossa arc due to 
the lateral viechanisni^ the typical defect (Ilcrmodsson) and the frac- 
turc of the anterior rim of the glenoid to the dorsal mechanism. 

Fraclme of the Greater T«bcrojjty.~Fracturc of the greater utber- 
osity occurs as an independent injur)*^ or associated with the inferior 
dislocation. In either ease it may he complicated l)y injury of the 



Fig. 25.— Fracture of lesser tuberosity. 


axillary nerve. This complication is recognized by \vcakness of the 
deltoid and an area of anesthesia at the distal attachment of the deltoid. 
The lesion was found in five cases, all of which recovered without sur- 
gical intervention. But apart from that complication, the recovery 
period IS out of proportion to the extent of the injurj'. 

Thiny-seven cases were analyzed in an attempt to coordinate clinical 
findings and prognosis. I found that the presence or absence of a dis- 
location does not affect the prognosis. Liirge single fragments and com- 
minuted fractures in which the center of the injury is about three 
fourths of an inch below the anatomical neck had an average duration 
of disability of fourteen weeks. Comminuted fractures extending 3 to 
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4 mm on each side of the anatomical neck had an average duration of 
disability of thirty two -ueeks Injuries complicated by a fracture of 
the lower rim of the glenoid fossa (Fig 24) were disabled for over a 
year 

The prognosis in fracture of the greater tuberosity is much more 
guarded than in uncomplicated fractures of the head of the humerus 
It IS therefore suggested that these injuries should be treated m bed 
by early mobilization with suspension traction 




Fg 26— Typeal defect 


Fracture of the Lesser Tuberosity —Fracture of the lesser tuberosity 
IS rare The case shown in Figure 25 recovered full function in sixteen 
weeks 

The Typical Defect (Figs 20 21 and 26) and Fracture of the 
^irccerro-r R'rre cff cAy GAe’mred {Ftg id) see cocng^icscioeis of the an 
tenor dislocation The typical defect is not associated -uith any pam 
or limitation of motion 

GROUP III THE CENTRAL MECHANISM 
Mechanism —The head is driven straight against the glenoid fossa 
Either the head or the glevotd fossa may be injured 
Injury of fhe Glenoid Foae — Injury of the glenoid fossa is rare It 
occurs in younger people with strong bone (Fig 27) and heals xvith 
out specific therapy and -with complete return of function 
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The Headsplittmg Fracture —The appearance of the m)ury to the 
head is the result of the anatomical disproportion between the size of 
the head and the glenoid fossa The short horizontal diameter of the 
glenoid fossa contacts onl> a small sector of the head of the humerus 
The head is split into contact and noncontact sectors and the contact 
sector is driven against the shaft while the relation of the noncontact 
sectors to the shaft remains more or less normal (Fig 28) 

The head is frequently broken up into many more fragments than 
can be seen in the x ray Such extensive fragmentation leads to deform 


) 


Fig 29— Resorpnon of head dac to fragmentation 



ity of the head due to resorption of bone and destruction of cartilage 
(Fig 29) This type of fracture occurs in very old people with con 
siderable atrophy of the bone 

Treatment —Return of function is mcomplete Painless motion suf 
ficient to permit feeding or brushing the hair m women can be 
obtained in most cases b> use of early mobilization and suspension 
traction of the arm and forearm 
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The TRBATMBNT OB PRACTURBS OF BOTH 80NBS 
OF THE FOREARM 


Edward L Compere, M D , F A C S * 


No other fracture in the human body is rechnicaJIy more d/fficuir 
to reduce and heal in good position with satisfactoiy function than that 
of both bones of the forearm Fractures of the ulna and the radius can 
not be intelligently or successfully treated w ithout knowledge of the 
anatomy of the bones and the muscles of the forearm and their normal 
function 

ANATOMY OF FOREARM 

The ulna is important in movement and in stability of the elbow 
The radius makes its chief contributions through supporting, and mak- 
ing possible motions and dexterity of, the hand In rotary mot ement the 
ulna is fixed x\ hile the radius rotates around it These two bones are 
joined by an mterosseus membrane, the fibers of which pass almost 
transversely but in a slightly upward direction from the ulna to the 
radius In most both*bone fractures the ulna is pulled toward the radius 

Muscles —The muscles which are of importance from the standpoint 
of changing the position of the bone fragments following fracture are 
^ >. 1 The pronator teres which has its origin above the elbotv and m 

‘ serts ac about the middle of the radius 

2 The supinator brevis passes from the ulna ro the radius in the 

upper third 

3 The pronator quairmis is located m the distal third and its fibers 

pass almost transversely from ulna to radius 

4 The biceps brachn inserts in the upper third of the radius and 

sen es as a pronator of the forearm and hand 

5 Two other muscles, the stipmator longus and the brachioradtahs, 

are of lesser importance in producing deformity following 

fracture 

Recovery of dexterity and strength of the forearm and hand follow- 
ing fracture of both the radius and the ulna is contingent upon the 
preservation of the mterosseus space and of the function of pronanuu 
and supination, as well as healing of the fractures 


TYPES OF FRACTURE 

I racturcs of both bones of the forearm may result from 
1 A direct blow against the forearm 
fiom the Deparcnicnt of Bone and Joint Surgery, Northwestern Umrersity 
Medical School. Chicago , , , c. i. i 

• Associate Professor of Surgery Nbnhwescem University Medicii school 
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2 A fall on the outstretched hand 
} A fall UJth the arm twisted beneath the bod> 

4 Catching the hand or arm m belts rollers or wheels of pov 
drnen machines 



lion of complete pronanon 

Fig 31— Fracture of both bone& of the forearm m the distal third Pro; 
fragments ate m a position of midpronation supmanon Distal fragments arc 
pletely pronated by the pronator guadnrus muscle 

The nature of the deformity which results from an injury of 
type depends upon whether the bones are fractured at a level pros 
to the insertion of the pronator teres muscle or distal to this jnser 

(4) When the fracture occurs pTOxnnal to the insertion of 
pronator radu teres the action of this powerful muscle is lost in: 
IS the proximal fragments are concerned These fragments then as? 
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1 position of complete supination while the distal fragments -are 
strongly pronated In this posiuon of pronation the radius lies ob 
Iiquely across the ulna (Fig 30 ) 

(B) W'hen the fracture occurs distal to the insertion of the pronator 
teres, the supinators approximately balance the pull of the pronators 
on the proximal fragments, which are held in a position about half way 
benveen supination and pronation while the distal fragments again are 
strongly pronated by the unopposed action of the pronator quadratus 
muscle The fracture ends of the ulna may be drawn toward the 
radius (Fig 31 ) 

If the fracture is oblique, or if displaced even though it is transverse 
there will be shortening due to overlapping Angulation, when it does 
occur, IS usually postenorward and is more common in the ulna than 
in the radius 

TREATMENT 

In the treatment of fractures of both bones of the forearm the fol 
lowing considerations are of importance 

1 Restoration of length 

2 Accurate apposition of fracture surfaces 

3 Correction of alignment 

4 Wide separation between the radius and the ulna at the site of 
fracture 



Complete immobilization 

(a) with the elbow flexed 90 degrees 

(b) by means of anterior and posterior plaster splints 

(c) by extending plaster splints to the meticarpophalangeal 

loincs and well above the elbow 

(d) with the forearm completely supinated for fractures above 

insertion of the pronator radii teres, and m midsupination 
pronation for fractures distal to insertion of pronator 
radii teres (Fig 32) 


6 Oblique fractures may be treated by continuous traction, open 
reduction and plating, or skeletal pins such as the Roger Anderson, 


Stader or Haynes types (Fig 33) 

7 Recent compound fractures should be debrided, cleansed thor 
oughly and closed w ithout drainage Use metal plate fixation if frac- 
imn? fragments esnnoe be er^sged etid end end thus held secarely 


in position 

8 Old inmnited fractures require the osteogenetic stimulus of an 
autogenous bone graft which may be held securely m contact with 
both fracture fragments by means of a metal plate with the screws 
passing through the graft and both cortices of the respective forearm 
bone Open reduction and grafting of the radius alone is usually suf 
ficient With the radius fixed it is possible m most cases to obtain a 
closed reduction and union of the ulna 
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F«g 52 -Mampu\atne reduction of a tiamtcrse fracture of both bones of the 
forearm This fracture m as approximately at the site of insertion of the pronator 
teres muscle The hand and forearm arc held by the cast in the position of 
supination (From ‘Pictorial Handbook of Fracture Treatment’ by Compere and 
Banks Year Book Publishers ) 

9 Old injected umimted fractures of both bones of the forearm 
should be treated by removal of sequestra and other necrotic tissue 
Frost the ^,\ound xMth sulfanilamide, paeV loosely "with petrolatum 
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1 position of complete supination while the distal fragments ^re 
strongly- pronated In this position of pronation the radius lies ob 
liquely across the ulna (Fig 30 ) 

(B) When the fracture occur distal to the insertion of the pronator 
teres the supinators approMmatelv balance the pull of the pronators 
on the proximal fragments which are held m a position about half way 
between supination and pronation while the distal fragments again are 
strongly pronated by the unopposed action of the pronator quadratus 
muscle The fracture ends of the ulna may be drawn toward the 
radius (Fig 31 ) 

If the fracture is oblique or if displaced even though it is transverse 
there will be shortening due to overlapping Angulation when it does 
occur is usually postenorw ard and is more common in the ulna than 
in the radius 

TREATMENT 

In the treatment of fractures of both bones of the forearm the fol 
low mg considerations are of importance 

1 Restoration of length 

2 Accurate apposition of fracture surfaces 

1 Correction of alignment 

4 Wide separation between the radius and the ulna at the site of 
fracture 


5 Complete immobilization 

^ (a) with the elbow flexed 90 degrees 

) (b) by means of anterior and posterior plaster splints 

/ {c) hy extending plaster splints to the metacarpophalangeal 

joints and well nbove the elbow 

id) with the forearm completely supinated for fractures above 
insertion of the pronator radii teres and in midsupmation 
pronation for fmetures distal to insertion of pronator 
radii teres (Fig 32) 

6 Oblique fractures may be treated by continuous traction open 
reduction and plating or skeletal pins such as the Roger Anderson 
Stadei- or Haynes types (Fig 33) 

7 Recent compound paitures should be debrided cleansed thor 
oughly and closed without drainage Use metal plate fixation if frac 
ture fragments cannot be engaged end to end and thus held securely 


in position 

8 Old unnmted fractures require the osteogenetic stimulus of an 
autogenous bone graft which may be held securely m contact with 
both fracture fragments by means of a metal plate with the screws 
passing through, the graft and both cortices of the respective forearm 
bone Open reduction and grafting of the radius alone is usually sur 
ficient With the radius fixed it is possible m most cases to obtain a 
closed reduction and union of the ulna 
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Case I — Sreenstick Fracture of Both Bones of the Forearm 

H a girl aged 12 years, was admitted to niy service at Children’s Memorial 
Hospital on July 4, 1944 Shortly before being brought to the hospital she had 
tripped and fallen and tried to arrest the fall by the outstretched right hand 
Examination revealed angulation of the hones of the forearm X'lays (Fig 
J4) confirmed the clinical impression of a grccnstick fracture Treatment vvas by 
means of careful molding to correct angulation without displacing the fng 
menfs A position of 90 degrees flexion of the dhow and supination of the hand 



Fig 34 (H T, Case I) — Greensnek fracture 


Was maintained by a plaster cast This fracture was united after four weeks' 
immobilization A short forearm molded splint was worn for an additional 
period of three weeks, and the patient was discharged as cured 

Conmient —Fractures of the bones of the forearm in children are 
often of the greenstick type Care must be taken to prevent making 
the fractures complete with displacement of the fragments 

Case II —Simple Fracture of Both Bones of the Forearm 

D F , a boy aged 17 years, was examined by me on August 9, 1943 He had 
suffered a fracture of both bones of the left forearm two weeks before coming 
tK The fracture, although complete, did not result in displacement of 

e Iragments He had been treated efficiently by molded plaster splints applied 
y a doctor who lived near the summer camp which he was attending at the 
time of the injury 

Roentgenograms which had been made immediately after applying a snugly 
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Bttcd arm case showed gaotf position Roentgenograms made m my office two 
necks after this ongirw! cast had been apphed showed good end to-end poauon 
but moderare angulstton ITig 35) Hus fracture w^j f«it prorfmaJ to the tnicfdfe 
third and hence was above the insertion of the pronator radu teres tnuscJe 
Rotation had not been completely correcred at the time of applying the first 
cast This cast was removed and » new cast was applied with the arm hrfd m 
a position of complete supination In ^te of our efforts to prevent n, a slight 



posterior an^Jarion oi the ulna persisted Tins fracture was slow m healing but 
interval roemgenograms sbosvcd that union was occurring AH splints were 
discarded on November 1 iMJ— three months and a few days after the origin^ 
injury 

CoMOTfnt — ^Vatsofl'-Jonce and ether orthopedic and fracture sur- 
geons have emphasiied the fact that no tune limit should be set for 
the immobilization of fractarcs of both bones of the forearm The 
sui^eon muse use good judgment and be guided by roentgenograms in 
determining when to drscontinuc splinting The tendency for posterior 
angubaon of one or both bones of the forearm muse be anticipated 
and efforts made to avoid this defonnity 

Case 11!.— Cornpound Fraclure of Both Bones of fhe Forearm in a CWd 
C P a lad 10 J ears of age, fell from one of the statues in Lincoln Pat^ 
wzs seen almcwf itJuncdiattly by a local jAysician who found an open wound 
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which extended to the hones Sulfanilaniicic powder and a dr> sterile dressing were 
applied The wnst was supported tn an anterior posterior molded plaster splint 
and he was sent to the hospital to be admitted on ni> serxice Tlic patient was 
taken to the operating room and under general anesthesia the forearm was thor- 
oughly cleansed wiUi soap and water and painted with phcmciol ^'•o iodine or 
other strong antiseptic was used The wound xs'as carefully dtbrided, remoMng 
an elliptical piece of skin from about the laceration* which measured 1 ccntini 
cter in length, running trans\crsel> about 2 inches above the wrist joint After 
debndmg, the wound was thoroughlj irrigated with normal saline solution 
Portable x ra>s which had been obtained shortI> after admission to the hos- 
pital Were now brought into the operating room Tlicsc showed a transverse 
fracture of the radius and ulna with displacement of the distal fragment of the 
radius It was immcdiatcl) observed that the pronator quadratus muscle was 
holding the distal fragment m a position of prtination and the distal portion of 
the ulna had been pulled over against the ndius 

All of the fracture ends were freed and accurately reduced A satisfactory 
alignment was obtained Sulfamtaniidc crystals were sprinkled into the wound 
and the incision was closed without drainage 

A plaster cast was applied to miimain a position of 90 degrees flexion of the 
elbow while the forearm was held about half waj between supinition and prona- 
uon Care was taken to leave the fingers, including the metacarpophalangeal 
joints of the hand, entirely free 

Each day dunog the postoperative convalescence the patient was urged to 
exercise and use the hand as much as possible Two months from the date of 
this injury the fracture was solidly united and the patient had normal range of 
mouon in fingers, w rist and elbow 

Co?/w<?7jf — This patient was fortunate to receive c\ccl!cnt first aid 
care Subsequently bj debndmg and cleansing the wound primary 
healing was obtained Thus a compound injury* was transformed into 
a simple fracture Recovery was rapid and complete 

Case IV —Frachire of Bolh Bones of the Right Forearm Treated by Open 
Reduction and Metal Plate 

H a man of 28 yean was admitted to my service at the Wesley Memorial 
Hospital for emergency care on September IS, 194J He was seen almost im 
meiately by m> associate Dr William Schnute History of an injury to the 
j which had occurred about two hours earlier was obtained His arm 
had been caught in a motor dnven belt and dragged between the pulleys Tliere 
was immediate pain, swelling and deformity of the lower third of the right fore 
arm Although there were some superficial abrasions there was no complete 
reak through the protective covering of the skin Roentgenograms revealed 
complete fracture of both bones of the forearm about 4 inches above the nghi 
whm With displacement of all fragments 

This fracture was accurately reduced under general anesthesia A cast which 
extended from near the shoulder to and including the hand, but permitang free 
moTement of the fingers was apphed Roentgenograms which were made immc 
ate > after immobilization showed that the bones were well aligned and the 
surfaces m good apposition Roentgenograms one week later showed 
at the fragments had again become displaced (Fig 36) This was in spite of 
® that the cast used had very little padding 

29, 1943 (fourteen days after the original injury and attempt 
osed reduction), an open operation was earned out It was determined to 
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operate on the radius only, as it was thought that after accurately reducing and 
maintaining this fracture it would be possible to obtain a reduction of the ulni 
by closed methods The fracture of the radius was exposed by means of a pos- 
terolateral incision The sheath of some of the muscles was found to be inter 
posed benreen the fragments The fracture was accurately reduced but because 
of obhqueness of the fracture surfaces, posiuon could not be maintained by locV 
ing the fragments A screw was imened from the lateral surface to secure the 
oblique fracmenrs A four screw \jtalliiim plate was applied anteriorly and Bxti 



Fig 36 (H K, Case IV) —Oblique fracture of both bones of tight forearm 
treated by open reduction and metal plate 


securely in position with the screws passing through both comces (Fig 36) 
The arm was then placed in a cast which extended from just below the a-wa 
to the metacarpophalangeal jomt of the hand with the forearm in a posioon 
of mid «upination pionanon The fractures healed sansfactorJy, and on Decem 
ber 28, IWJ, uruon seas considered to be complete The metal place svas removed 
on April S, 1944 

—Oblique fractures of both bones of the forearm cannot 
be held satisfactorily by simple plaster or splints These must be treated 
cither by conunuous traction on the distal fragments, by skeletal pmv 
incorporated in a cast or by open reduction and mend plate fixation 

Case Y.— Fraciure of Bofh Bones of fhe Forearm wilh Nonunion 

This fracture occurred on Apnl 20, 19W, when the panenc, a boy aged 1 
years fell from a bicycle Attempts at closed reduction by his familE physicia 
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were not successful WT^cn 1 exarmncd the patient, the fracments of both the 
radius and ulna w ere markcdl> displaced 

An open reducaon w-as earned out on both the radius and the ulna Accu 
rate reduction s%as obtained A bone praft s»*as cut stnth the motor sau from 
the proximal fracment of each of the forearm bones These grafts u ere applied 
inhjr across the fracture lines. Thm onlaj grafts were aUo used to bndge the 
fractures Immobilization xsas maintained bs means of a cast uhich extended 
from the shoulder to the metacarpal |oint. The patient was discharged from th». 
hospital SIX da>3 after the operation Union occurred within less than six weeks. 
All splinnng was discontinued eicht weeks after the operation Slx months after 
the injury the family ph>3ician reponed that this patient had complctcU normal 
function and strenmh in the arm. 

Coww;e«t— Nonunion of fractures of both bones of the forcartn 
nm be treated succcssfulU bx means of open reduetton autogenous 
bone graft and adequate immobilization If the fractures arc oblique or 
end to-end position cannot be maintained bv locking of tlic fragments 
a metal plate should be used in addition to the bone grafts 

Case V] — 'Posioperahve Infection of a Simple Fracture of Both Bones of 
the Forearm 

M ,a woman aecd 21 >«rs was first examined bv meonrebruarv IR WJ 
She had suffered a fracture of both bones of her ncht forcami on December 
31 194’ when her hand was caught m a soft dnnk botthne machine This was 
not a compound fracture A ast was applied but reduction of the fracture was 
not obtained Two different operations were then undenaken b\ surucons who 
were not trained for bone and joint surcery The first operation failed to obtain 
or mamtam reduction Following a second operation m which a small inadt 
quite metal plate was applied the wound became infected and there was a 
severe sepsis 

^^’hcn I examined this young woman the arm was swollen pus was o»>zing 
from between the stitches of the wound and the forearm was inadcquatelv im 
mobilized bv a single short aluminum splint (Fic >7) The forearm v\-as pronated 
when It should hase been supinated TTicre was moderate swelling of the hand 
and fingers and this patient v\as unable or unwallmg because of pain to flex 
the fingers or mose the hand at the wnst Fominatclv sensation was unimpaired 

This panent was admitted to my service m the csley Memonal Hospital 
on February 19, IWJ The wounds xierc opened widely, frosted with sulfanil 
amide and loosel> packed with petrolatum gauze A cast which extended from 
lust proximal to the metacarpophalanceal joint of the hand to well al>o\e the 
applied with hand and forearm m a position of supination and the 
elbow flexed 90 degrees The metal plates were left in position -Mthough ihe> 
vsere not giving ngid support, these plates did help to keep the fracture frag 
ments from displacing 

On March 28, 1943, both metal plates were removed and the rusty necrotic 
emd^ate was curetted from the screw holes Healing of the wound progressed 
were removed on June 14 1943 At this time the 
there was sail movement between the fragments 
discontinued on August 16 1943, and the pauent 
advised that she could begin acnvelv to use this hand At this time I was 
° ^ opinion that a bone graft operaaon would be necessary at a later date 
in order to repair the defect m the radius Fortunatelv penosteal new bone be 
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gan to form and by December 16 IWJ there was defimte bone union bemw 
the two fragments of the radius On January 14 1944 the deep adherent scan 
were evciscd Dur ng the latter months m svh ch this patient was under obserra 
uon she received physical therapy mo or three tunes each week She regained 
excellent function of the hand and forearm and is now using this arm almost 
as well as before it was injured 



Covnnent —The lessons to be learned here are multiple 

1 Surgeons not trained in the disciplines of bone and joint surgery 
will be wiser not to attempt open reduction and plating of fractures 

2 A most careful aseptic technic is imperative for bone and joint 
surgery 

3 A short forearm splint is ne\er adequate to immobilize fractures 
of the shaft of the radius and ulna 

4 The forearm should be maintained in a position of supination or 
midpronation supination 

5 The natural forces of repair may be greater than the surgeon 
anticipates Union of the radius m this instance after the soft tissue 
wound had healed bridged a wide defect between the two bone frag 
tnents This eliminated the hazard and uncertainty of a bone graft 
operation which I had thought would be necessary 


FRACTURES OF THE ELBOW IN CHILDREN 

John J rAiiE\, M D , T A CS • 

Fractures about the elbow constitute one of tlic most frequent 
sites of imoKemcnt in children In a study of over 2000 fractures m 
children, Beekman and Sullivan found 13 per cent involving the lower 
end of the humerus and obscrv ed that it w as the second most common 
site of involvement, the most common being the lower third of the 
radius 

The frequenc) of each t>pc of elbow fracture m 100 consecutive 
cases in children under 14 ) ears of age at St Francis Hospital* Fvans 
ton Illinois, IS given m the table on the following page 

ANATOMICAL CONSIDERATIONS 

A thorough knowledge of the development of the cpiph>sis as to 
the age of appearance and time of fusion, is important m corrcctlv 
interpreting the x-ra> findings 

The elbow is a ginglj mus t> pc of a diarthrodial joint The capitellmfi 
lies m front of the shaft and articulates w iih the shallow depression of 
the radial head Its center of ossification appears at 2 vcars of age 
Just above the capitcllum anteriorly is the sliallow radial jossa The 
trochlea is the pulley shaped articular surface l>ing on a plane with 
the shaft and articulating w ith the sigmoid fossa of the ulna The center 
of ossification appears at about 12 >cars of age Above anteriorly js the 
coTonotd jossa for articulation with the coronoid of the ulna in flexion 
Above posteriorlv the olecranon fossa receives the olecranon process 
of the ulna 

The prominent projections at each side of the lower end of the 
humerus are the medial and lateral cpicondyles The medial epicondvle 
IS a separate epiphysis appearing at 5 jears of age and is extra articular 
The flexor pronator group of muscles arises from the anterior aspect 
The common extensor group of muscles arises from the posterior 
aspect of the lateral epicondyle The center of ossification for this 
epiphysis when present makes its appearance at the age of 12 The 
articular capsule attaches m a V shaped manner about the joint so that 
epiphyseal line is partially intra articular and partially extra articular 
The normal range of motion is from 30 to 180 degrees In complete 
flexion the t ip of the index finger can be placed on the shoulder at the 

From the Department of Orthopedic Surgery, University of Illinois College 
oi Medicine Chicago 

Instructor m Orthopedic Suigcry University of Illinois College of Medi 
cine Attending Orthopedic Surgeon St Francis Hospital Evanston Illinois 
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ANALYSIS OF 100 CONSECUTIVE CASES OF ELBOW FRACTURE IN CHILDREN 


Supracondylar Fracture 

Aletaphyseal (adjacent to the epiphyseal line) (no displacement) 2 

Fracture through the coronoid and olecranon fossa 

No displacement 26 

Shghtly displaced 6 

Displaced 22 

1 racture above the fossa 

No displacement 2 

Displaced 2 

Total supbnoondylar fractubes 60 

Fracture of Lateral Condyle 

Aletaphysis of capitellum with no displacement 6 

Metaphysis of capitellum with little displacement 4 

Aletaphysis of capitellum with displacement 5 

Totsl lateral condyle fractubes If 

Frtcture of Medial Eptcondyle 7 


(Five of these were associated with dislocation of the elbow and m 
one It was necessary to remove the epicondyle from the joint by 
surgery after reduction of die dislocanon ) 

Fracture of Upper End of Radius 
Radial head 
Neck 

No displacement 
Slight displacement 
Displaced 

Total FiLvcniREs or upper end of radius 
Fracture of Olecranon 
Without displacement 
With displacement 

Total fractures of olecranon 

r Fracture 
Compound 

Total T fractures 
Fracture of Coronoid 

Fracture of Lateral Epicondyle (with slight displacement) 

Fracture of Capitcllar Eptpbysts (displaced forward) 

Total fractures of elbow 
Note Seven dislocations were seen dunng this time five of them associated with 
a fracture of the medial epicondyle, and only two unassociated with a 
fracture 

acromioclavicular joint The epicondyles and the tip of the olecranon 
are in a straight transverse fine when the efhow is exteno’ea’, anif 
olecranon moves downward on flexion producing a mangle 

GENERAL CONSIDERATIONS 

It has been fairly well established that good function is the usual 
sequence of fractured elbows m children even though a satisfactorj 
reduction might not have been accomplished Cubitus varus and valgus 
deformities due to improper reduction or growth arrest are not un 
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common While function m flexion and extension is usunllv good, liini 
tation of the extremes of motion are not infrequent and occasionalK 
a se\ere restriction of motion is seen as a result of a fractured elbow in 
childhood The growth compensation factor so well demonstrated in 
man) t)pcs of fractures seen m children often falls short in elbow 
fractures Deformities and latent ulnar ncrac s> mptoms resulting from 
improper reduction and growah disturbances arc often cinbarrassinir 
to the patient and the ph^slclan and sometimes follow wint appears to 
be a minor displacement 

SUPRACONDYLAR FRACTURE 

Supracond) lar fractures constitute the most frequent t>pc of frac 
ture about the elbow in childrcn-60 per cent in this senes \ backw ard 
force such as a fall on the hand with the elbow flexed or a luper- 



Fig 38 -Boy H aged 3 Supracondylar fracture through the fossa with impic 
tion and minimal separation of capitcllum 

extension force of the elbow displaces the distal fragment baclavard 
and It IS held m this position by the triceps The distal end of the 
proximal fragment ma) project into the cubital space producing pres 
sure on nerves and vessels The fracture line is usually transverse and 
extends backward and upward The elbow is swollen and motion is 
imited If the fragments arc displaced the region over the posterior 
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surface of the humerus is concave and the pomts of the olecranon and 
epicondyles are m their normal relationship 
Treatment —Vractwe vath No or Only a Ltttle Displacement -In 
cases with no displacement or with only a little displacement (hg 
38), wwiobthzstion in flexion at a right angle with a light plaster cast 
from the upper arm to the metacarpophalangeal joints is advisable The 
cast IS removed over its anterior aspect and the extremity is supported 
m a sling Tlie cast is removed m three weeks and the arm is earned m 
a simg for an additional week or two In cases w ith displacement (Figs 
39 and 40) mafiuil reduction is accomplished by placing the thumbs 
over the lower fragment posteriorly and pushing forward as the shaft 
IS forced posteriorly w ith the other fingers while flexion and extension 
are carried out The extremity is then immobilized as described abo^e 



Fig 39 -Girl H Roentgenograms show supracondylar fracture with slight pos 
tenor displacement 


Fracture iinth Marked Displacetnent —In cases m which the distal 
fragment is displaced, an examination of the hand is important in order 
to determine if there is any nene damage With proper management 
of the fracture this condition if present usually disappears m four to 
ten weefts lUanuaf redhcaon is acuompAbfterf by Arcing' sa 
support the forearm If there is medial or lateral displacement it » 
corrected and with the thumbs posteriorly o\er the distal fragment 
while traction is being applied it is pushed mto position as the elbov* 
IS flexed as described above To prevent displacement and rotation oi 
the distal fragment, a light shoulder spica is applied with the arm to the 
side and the forearm supinated and at a right angle The plaster is re- 
moved along the anterior aspect of the extremity to allow for subse 
quent swelling The radial artery should be inspected to see that it i5 
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lot obstructed The patient should be hospitalized for a feu da\ s, and 
*\ er> tu o hours for the first tu el\ c hours follou mg reduction a check 
hould be made on pain, color, suclling, senson change, numbness of 
the fingers and motion If there is a severe disturbance m circulation, 
such as pain, swelling, cvanosis, disturbance of sensation with loss of 
the radial pulse and an impending Vojkmann’s contracture, the cast 
should be removed Reduction of a displaced fracture ma\ relieve the 
pressure Traction on the partiallv extended forcanu as described bv 
Dunlop, and elevation will aid m relieving the tension In certain cases 
It may be necessarv to incise the fascia in order to rclicv c the tension 
It is often difficult to reduce and to maintain reduction of the dis 
placed npe of fracture The swelling max be so marked that manual 
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Fig 40— F M, aged 3 Roentgenograms show supracond>lar fracture with 
posterior displacement Lateral \ics\ <B) after reduction by manipulation 
and cast immobilization 


reduction is difficult Cases satisfactonly reduced mav slip into an un 
satisfactory state while m immobilization A high incidence of cubitus 
vams deformity has been reported in this t>pe of fracture, particu- 
larly m those cases with ulnar displacement and rotation Improper 
reduction and poor immobilization are responsible for many of the 
poor results Cases immobilized in flexion may have what appears to 
be a good reduction since the defomiitx may disappear in flexion and 
become obvious only on extension 
The fracture should be checked by x-ray following reduction and 
at frequent intervals thereafter because, if the fragments should slip, 
as they frequently do, malposition will occur before it is detected 
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Case M a. gsri aged 5}4 years feJl from a swing injuring her left e! 
bow The deform ty was reduced by her physician under general anesthesi 
and the postoperative x ray showed a saosfactory reduction Wieti seen sa 
i eekb later v fay (Fi^ •}! A) showed the dstal fragment displaced 7neda!l)> 
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Fig 41 {.C^se 1}—A Roentgenograms show malonian wuh ulnar and po^ 
tenor displacement eight weeta following fracture B C Roentgenograms an® 
photograph six years liter showing marked cubitus larus deformity 

and posteriorly S x years later at the age of llV^ years there is marked ranis 
deformity with loss of the last 20 d^tees of ewens on (F g 41 5 
supracondylar osteotomv with ms base laterally was recommended at the time 
grossth IS complete 


FFUCTUREb Of Tilt LLPOW IN CfllLDRLN 


65 


Use of In cases in uhich manipulation fail?, traction on the 

partially fle-ted forearm and downward traction on the arm, accord- 
ing to the method of Dunlop, may be tried- here the skin is in poor 
condition^ in certain nert'c injuries and in eases seen late, direct skeletal 
traction by means of a scrc\v through the upper end of the ulna as 
described bv Cubbins, Callahan and Sauderi has been found satisfactory*. 
The bone is exposed through an incision one inch long opposite the coro- 
noid process of the ulna. A drill hole is made through the cortex and 
a ritallium screw or hook screw is applied deep into the bone, after 
which the surrounding skin is approximated with interrupted dermal 
sutures. Traction is then applied m line w ith the humerus. Overhead 
traction supports the forearm at a right angle to the arm and, by adding 
weight and checking by x-ray, the proper amount of xx eight can be 
determined- Usually in three to four xxccks the traction can be re- 
moved. Then we apply a light shoulder spica cast with the arm to the 
side and in supination. This remains m place for an additional two 
weeks when the extremin' is placed in a sling and active exercises 
staned. 

Casz n— J. S, aged 8 jears, sustained a supncond>lar fracture of the left 
elbow following a fall. Satisfactory reduction was aeceirplnhed but ten da>*s 
later roentgenograms showed a postenor dtsplacenient (Fig >(2, A). Because of 
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tig 42 (Giic II) —A, Lateral »icw rrtcntgenogram shows postenor displjcc- 
nient of the distal fragments ten day's following a successful redaction. B, Roeat- 
eenograms twtnt>'*two days following tracdoD on a Semv through the upper 
en of the ulna and jest before the screw was removed and the cast applied. 

md^ted swelling, closed reducdoa failed and a vitaUium screw was jn- 
nca through the upper end of the ulna. Six pounds of traction were applied. 
oentgOTograiiis made three and a half weets later show the displacement cor- 
ote Ftg. 42 ^ screw Was removed and a posterior molded splint was 
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applied a $!jne for tivo neeU at the concJosjon ol whjch the arm ‘was 
piaced la a simg and active motion started Function gradujly returned fo romut 

CtsE III-T B a boy a^ed II jeats fcU from a tree ui;urm^ his left elbow 
On admission two hoars after in/ury diece was $. fatecal duplacemewt of die 
elbow and marked ssvelijnE so that die bony landmarks could not be pa/patei 
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Pig 41 (Case IB) A Bocfirgcuograms of supracondyiar fracture w th meihal 
dsspbcemenc S Roentgem grams fifteen monihs later All of the po cerior d)s 
placement ssas not corrected but motion » nonnal and there is no noutesble 
alteration of the carrjing angle 

figure 43 A shows a supracoodvljr fracture nirij media} displacement of 
distal fragment Closed feductiati foiled a titalbuin screw was inseited uiujei 
local anesthesia and five pounds of wact on applied with 2 pounds added a Vi« 
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daj’s Utcr. Three and a half weeks following traction the reduction was satisfac- 
tory; the screw was remoted and a cast applied for n\o weeks at the end of 
which the arm was placed in a shng and motion started. Fifteen months later 
(Fig. 43) mouon was normal and there was no loss of the carr>nng angle. The 
anteroposterior motion was not completely corrected by the trartion but, as a re- 
sult of growth, this site has gradually moted farther from the joint and has not 
interfered with flexion. 

UTERAL CONDYLE FRACTURE 

In fifteen of our eases, or 15 per cent, there was a fracture of the 
lateral condyle; in six of these there was no displacement, in four only 
slight displacement, and in five the fragment was displaced. This 


>g ((^e IV).— Roentgenograms show fracture of capitellar metaphysis. 
There is only slight separation and conservative treatment is indicated. 

of fracture is caused by a force transmitted up the radius as a fall on 
the hand, by an abduction force or a direct blow over the condyle. A 
tnctaphysis is usually separated w'ith the capitellar epiphysis 
and the epiphyseal cartilage. The fracture begins on the articular sur- 
ace medial to the capitellum and passes upward and outward and may 
include the lateral epicondylc as well as part of the trochlea. The dis- 
P aced fragment is rotated by the common extensor tendon so that 
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Fig 45 (Cise V)^A, Roentgmognuns ^ow fracture through metaphjrsis oi 
capireJJum luth ctltmg and down«ard dKpbceinent 8, Postoperative roentgeno 
gram showing the capitcJIom heJd m position with a pm tvhich is cut lusc be 
neadx the skm so that it can he reiRoted when hejhng is coinplctc 

the articular surface faces upwanfe and medjalij and ma) be rotated 
through an arc of 1 80 degrees There js Jocalized s^^ eJhug in the region 
of the condv le The carrt ing angle is increased, and there is ht per- 
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mobilit) and a loss of the relationship of t!ic lateral cpicond) Ic to tlic 
medial eprcondjle and the tip of the olecranon In cases ^Mth little or 
no displacement, plaster immobilization in flcMon and supinaton with 
a sling for three •\%eeks followed b\ a slmg and actisc motion is 
sufficient 

Case IV^O aged 4, fell on her elbow and complained of pun She had 
moderate s^vclllng cspcctall> over the outer aspect of the humerus with pain on 
pressure, and motion was free for only 80 degrees Tlic roentgenogram (Hg 
44) sho\\-s a fracture through the metaphyseal portion of the capitcllar region 
with a little separauon The elbow was placed in flexion and supination and 
immobilized in plaster with a sling for three and i half weeks Active motion 
was then earned out for two weeks wnh the extremity m a slmg One month 
later function was normal 

Where the fragment is displaced and rotated, traction witli supina 
tion and pronation maj be tried, attempting to nianipulatc the frag 
ment into posiaon and then flexing the elbow While this miv he satis 
facrorj m milder eases of separation jt usuaJlv fails in the well dis 
placed case and open reduction is necessary 

Case V.-K O, aged 6 years fell on his arm causing pain and swelling of 
ihe right elbow There was moderate swelling and motion w-as limited to ha!/ 
of normal Pain was more marked on pressure over the condyle Tlie roentgeno 
gram (Fjg 45 A) shows the downward displacement of the capitcllum and a 
tilting of the articular surface inward Manipulation had no influence on chang 
ing the position A posterior incision was made over the capitcllum and the fracture 
through the capitcllar mctaphysis exposed It was replaced and held m posiuon 
with a pin which was cut beneath the skin so that it could be removed following 
healing (Fig 45 D) 

Nonunion and grow th arrest resulting m in increase of the carr) 
mg angle is the usual sequence following improper reduction of capi- 
tellar fractures Many years following fracture, ulnar nerve s>niptoms 
niay follow as a result of gradual stretching 

Case VI —J Z a man aged 26 years complained of difficulty^ in using his 
nng and little fingers on the right hand This had first been noticed four years 
previously and had gradually become more marked There was tingling and 
numbness of the httle finger and half of the nng finger The pauenc had sus 
tamed a fracture of the elbovv at the age of 3 The carrying angle was increased 
to 35 degrees and the last 30 degrees of motion were lost The fourth and fifth 
nngexs were hyperextended at the metacarpophalangeal joints and flexed at the 
mterphalangeal joints There was atrophy of the interosseous muscles of these 
ngers (Fig 46 B) X rays showed a cubitus valgus deformity with an ununited 
racture of the lateral condyle of the humerus (Fig 4d A) A curved incision 
vvas made over the internal epicondyle with the convexity posteriorly and the 
, 'vas found to be hypertrophied This nerve was removed from its 

^ behind the internal ep condyle and transplanted well anteriorly and held 
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with a small strip of fascia derached at one end from the flrxor rnasclw and 
sutured so as to prevent the nerve from slipping Numbness graduallv disjp 



Fig 46 (Case VI)^4 Roentgenogram twenty two yean after a fracture of 
the tl.bo'w at die age of three years Nonun on of the capitellum B C Photch 
gtaphs showmsr cubinjs valgus defomntf and deform ty of ulnar nerve paralyse 


peared and the fufiction unproved dtanog die next years Although recover/ is 
not Complete he is much improved 
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FRACTURE OF THE MEDIAL EPICONOYLE 

fractures imoUmg the medial cpicondvlc iisinlly follow a force 
which causes an abduction force of the elbow, producing pressure on 
the epicondv'lc through the flexor group of muscles or the internal 
lateral ligament, or by a direct force to the cpicondjlc itself. There 
IS pain localized o\cr the cpicondthr region with swelling Tlicre is 
weakness of pronition and flexion of the hand produces pain If the 
sa\elling is not too great and the displacement is marked, one ma\ be 
able to palpate the fragment The region should be compared with the 
other side The last few degrees of motion mav be limited. 



F'g 47 (Case VII) — iMedial cpjcondyle displaced downwards Difficult to reduce 
except by open operanon 

If there is little or no displacement, immobilization m flexion and 
pronation for three weeks in a cast and shng is advisable, followed by 
acuve motion and a sling for one xieek 

1 k pronation ma) be tried bur it usually -will not accom- 

^sh reduction in cases in w hich the epicondyle is displaced (see Case 
), open reduction should be done and the fragment held in position 
wit a ^ture or pin Nonunion practically always follows this type of 
case when reduction is not accomplished Younger children with non- 
umon and separation are prone to local growth disturbance, and sub- 
equently an ulnar neuritis may develop because of a disturbance of 
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the bed of the ulna The extremes of extension may be limited b\ 
blocking the olecranon process 

Case VII — O S , a boy of 8 years, fell while playing and complained of 
pain on the inner side of his elbow ‘Tlhere was swelling over the epicondylar 
region and the last 10 degrees of motion were painful Roentgenograms fFig 
47) showed downward displacement of the epjcondyle Flexion and pronation 
and manipulauon did not accomplish reduction Operation was refused 


If the force is se\ere enough, the clbou is dislocated and the epi 
condj le is idely separated TTie epicondv le max be m good position 
following reduction of the elbox\ 

CssE Vni C Z a girl aged 7 years fell from a swing landing on her left 
elbow There xvas a deformity present and the olecranon process cl the ulna 
was displaced backxvards in relation to ih" cpicond>les and active motion was 
painful Roentgenograms (Fic 48) showed a posterior displacement of the elbow 
with backward displacement of the eptcond)le (Fig 48, A) Tlie thumbs were 
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Fig 48 (CHase \1!1) A, Roentgenogram shows posterior dislocation of the 
elbow with backw ard displacement of the internal cpicondyle foUowmg a fall on 
the left elbow B, Roentgenograms following reduction shows the epicondvle m 
good position 


ffettd w.ti stA V.SindG twsiawd xbit fKi"/. «a£ tb* elbow and 

by pusmng downwards the elbow dislocation was reduced Roentgenograim 
foUowing reduction (Fig 48, B) show both the dislocauon and the epicondyle 
to be in good posiaon A bght cast was applied with the forearm at nght angles 
This remained on for three weeks, then a slmg and acuve exercises were m 
stiruted 

Following reduction of the elbow the epicond>le max not be 
satisfactory position and in such cases nonunion is almost sure to fol 
loxx 
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Case I\-R a bo> 13 \ears of a<:c, injured his elbow while wrestlintr 
causing dcfomiirj and loss of function There wes lateral displacement of the 
olecranon and radius (ruj -lO, A) and the cpicond)lc was separated Under gas 
anesthesia the lateral displacement was corrected and the dislocation reduced 
The cpicond>lc was not coniplcicl} reduced Tlie c\trcmit> was immohihrcd 



Tig 49 (Case l\) —A Roentgenogram shosvs lateral dislocation of the right 
clhow with separation of tlie internal epicondslc B, Roentgenograms made eight 
weeks after reduction show nonunion of the epicondslc with some downwnrd 
displacement Normal funaion 


m plaster for three ssecks with the forearm in pronation Roentgenograms eight 
Weeks later (Fig 49 B) showed nonunion and displacement In spite of this he 
has a good cosmetic and functional result and considers the elbow normal Open 
teduction should ha\c been done following reduction of the elbow dislocation 

In five of seven cases fracture of the medial epicondvlc was asso 
ciated With a dislocation of the cWoz. The cpicondjle is occnsiomllv 
pulled into the elbow when the dislocation is reduced, producing a 
separation between the trochlea and its articulation Cases of succcessful 
manipulation dislodging the cpicondjle from the joint have been re- 
ported but this procedure is not without danger, especially in cases 
where the ulnar nene is involved and, even if reduction vs ere accom 
pushed, the fragment maj not be satisfactorily reduced and operation 
would be neccssar) 

Case X— J EL, aged 14 jears, fell on his elbow while plajing basketball 
wnth r«ultant pain deformity and loss of funenon X ra>s (Fig 50) show^ed a 
posterolateral dislocation of the elbow, with the medial cpicondyle separated 
50 front of the trochlear fossa X rays made following reduction (Fig 

, ^ ^bow the epicondyle sail missing from its normal posmon and wedged 

*be trochlea and its fossa separaang the joint The joint was especially 
m epicondylar region where the defect could be palpated There 

anffl increase of the carrying angle, 10 degrees of monon from a right 

gc and lateral instability of the joint An incision was made over the mednl 
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aspe« oi the elbotv' joint Th^ medial side of the capsule was torn and the 
flexor group of miiscles with the internal epicondyle were removed from the 
joint The bony epicondyle was then removed from its fibrous muscular attach 
ment and these structures sutured over the defect The extremity was immo 
bihted in a cast for three weeks with die forearm in pronauon At the end ^ 
this time the cast was removed the extremiiy placed in a shng and active mooon 
staned This was continued for one week Function gradually returned and the 
patient is without symptoms five years following operauon There is no cos 
meiic defect as a result of the removal of the epicondyle 
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Fig SO (Case X) -A Roentgenogram shows posterolateral dislocation of el 
bow with sepatauon of the medial epicondyle B Lateral view after reduction of 
the elbow shows the epicondyle wedged withm the joint 

Iniolveiiimt of Ulnar Nerva— The ulnar nerve is sometiiries pulled 
i^co the joint svich the epicondyle and the flexor muscle group pro 
^ ^ ducing paiTial or complete paralysis These cases are treated bj remot 
■^ing the fragment ner\c and soft tissue by operation and flxing or 
removing the fragment In older children m whom growth is nearly 
complete and the fragment is small or distorted it can be removed and 
the fibrous muscular attachment sutured over the defect This gives 
a more prompt recovery and has no cosmetic disadvantage In y ounger 
individuals it is sutured m position so as not to interfere with g^o^vtn 
of the epicondylar region In cases of ulnar nerve injury, transplanting 
the ulnar may be done to prevent further damage and a more rapid 
recovery Disturbances of grotvth in this fracture do not alter the car 
tying angle of the elbow as it is a separate epiphysis from those of the 
joint 

FRACTURES OF THE RADIAL HEAD AND NECK 
In 7 per cent of our cases the upper end of the radios was involved 
the radial head m 2 per cent the neck xvithout any significant displace 
ment in 2 per cent and in 3 per cent the neck was fractured and the 
head displaced from its articulation with the capitellum These frac 
tures usually result from a fall on the hand the force being transmitted 
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up the forearm In eases of fracture of the head, c\cn ^^!^crc some of 
the fragments arc considcrabh separated and m cases v.\\cre the tveeh 
IS fractured ^Vlth no appreciable separation a satisfactor> rcsvik vith 
good function mil follow a short period of imniobihzaimn and cir\> 
active motion 

Wverc the nccl ts frJeWred and the berj displaced from its arttat' 
latton 'unh the capiteUwii, a closed mimpuhiion wiU usually fad, 
open reduction through a posterior incision should be done and the 



Jl (Case XI) -Injurj to upper cod of radius at age of nine radial head 
remoi-ed af t/iat time Roentgenograms and photograph show the result four 
years later There is a valgus deformity of the elbow with overgrowth of the 
«er end of the ulna producing a radial d^>iation of the hand and a prominence 
over the ulnar styloid 

head placed m its normal position The forearm is then immobilized 
or four weeks with the forearm m supination, followed by active 
motion and the use of a slmg for two weeks longer Some limitation of 
rotatory motion is not uncommon following open reduction These frac- 
^rioiude the epiphysis and the epiphyseal cartilage p\ate \S the 
u ^ growth IS arrested flnd a valgus deformity of the elbow 

VI a radial deviation of the hand and a prominence of the 

There may be some loss of rotary motion as a 
c of the disturbance of the distdl mdio ulnar joint 
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Case XI -M O, aged 13 years, fell from a tree ac the age of 9 and sus 
tamed a compound injmy to the upper end of the radius (Fjg 51) The radial head 
uas removed at that time Roentgenograms (Fig 51 A) and a photograph (Fig 
51, B) show the result four years later TTiere is a valgus deformity of the elbow 
with overgrowth of the lower end of the ulna producing a radial deviiuon of 
the hand and a prominence over the ulna styloid There is no disturbance of 
rotation but, as growth is not yet complete, the patient may still develop some 
restnction of riiis motion 

In cases of compound injury or irreparable damage of the head and 
the growth line, an arrest of growth of the distal end of the ulni 
should be performed at a suitable time following the injury m order 
to prevent the occurrence of this relationship Parents should be in 
structed as to the possible outcome in cases in which growth arrest 
IS hkelj to occur 

FRACTURES OF THE OLECRANON 

Four patients m our senes had fractures of the olecranon process or 
of the epiphysis In only one was there any significant displacement. 
In this case the fragments were separated three-founhs of an inch and 
reduction was not satisfactory on extension A longitudinal curved 
incision, with its convexity laterally, was made over the olecranon 
process of the ulna with exposure of the fragments and the lower end 
of the triceps A small drill hole was made transversely m the upper 
end of the lower fragment half an inch below the end A heavy braided 
silk suture w as passed through the hole and through the triceps tendon 
( Vnd, with the elbow extended, the fragments were snugly approvi 
i /mated and the ligature tied A light posterior mold was then applied 
extending from the top of the shoulder to the metacarpophalangeal 
joints, and the extremity supported m a shng It is important not to 
apply a heavj cast and leave it unsupported as the weight of the cast 
will sometimes cause pressure on the fractured site and break the suture 
In cases where there is no separation or the epiphysis is invoked 
immobilization either with a light posterior mold or an adhesive dress 
ing around the elbow for two or three weeks with a sling will usually 
be sufficient After the support is removed, the sling is used for a few 
days, during which time active motion is encouraged 

INTERCONDYLAR T OR Y FRACTURES OF THE LOWER END OF HHE 
Two such fractures occurred in this senes, one of them compound 
This condition is more frequently encountered in adults The fraewes 
are often comminuted and are usually due to a direct 
pointed tip of the olecranon and ffie force may cause considerabc 
separation and rotation of the fragments There is usually a histor> o 
a severe injury, swelling and deformity- are marked, and the demon 
stration of comminution suggests the diagnosis before the roentgeno 
gram is made 
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If there IS little or no scpantion of the condj Ic, these fncrurcs nn\ 
need no special treatment, but vhcrc there is separation and com- 
minution It IS usuallj ncccssar> to resort to traction Open operation 
IS not satisfactory because of the difiiculta in fixing the fragments and 
the attendant joint damage 

Case \1I-J K aged IJ, fell fron» a horse, lamhnp on tla tt(* of her Itfr 
clbo%\ The fragments were inini|iuhtcd h) her jdusician ami a splint applied 
When seen ten da>s liter rnenrgenograms (lip 5i, /f) sliowcd the ccnul>lcs 



J'S S ((ise XII) —A, Lateral new roentgenogram showing T fracture with 
e separation of fragments B, C, D, Roentgenograms and photographs four 
>raR after treatment by screw traction through upper end of ulna and excision 
oi the tip of the olecranon 


edl> displaced and rotated A screw was inserted into the upper end of 
three and a half wecl,s A cast was applied for two wccli 
acme motion was staned while she earned the arm in a slmg One 
„] there was loss of the last 30 degrees of extension The tip of the 

removed and she gamed 20 d^recs of extension Uoentgenogrimi 
1 ^ ^ >ears subsequently (Fjg 52 B) show a satisfactory reduction Tlierc 
the ^ degrees of flexion and extension, and a slight lo-i of 

tt>ing angle noticeable only when compared with the other si<le 
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In cases with a contpotmd mpiry about the elbow which excludes 
the use of the screw, tracoon can be accomplished by adhesive on 
the forearm and a spreader beyond the finders A rope from the 
spreader goes to pulleys ot erbead with the arm at nearly a right angle 
A piece of felt around the upper foreami makes traction in line with 
the arm 

Case XHI — R L , aged H was struck on the back of the left elbow by die 
handle of a car window while ridings a bicycle He was given eme^eticjr care 
and tvas brought to the hospital six hours later m a state of shock EXsmuwtJoa 
revealed marked swelling of the elbow and two large wounds over the pos- 
terior surface one over the olecranon process of the ulna and the other-a ragged 
dirt} wound-above through w'hich half of che condyle was exposed the ar 
cicuJaf surface being disarticulared Roentgenogram <Fig f}, A) showed gross 
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Fig Si (Cise Xfll) ~A Compound T Iractute Lateral view roentgenogta® 
shows fracture dislocat/on of medal portion ff, Roentgenogram showing sp 
pearance two years later 

displacement The patient was guen a blood transfusion and when his geneial 
condition improied, he was brought to the operating room Under general an 
esthesia a blood pressure cuff was placed high as a tourniquet and the suirouo'l 
mg skin was thoroughly cleansed wish sterile soap and Water with sterile sponge 
profeermg the wound Gowa and gfoves were then changed and the wouna 
Itself cleansed with scenic soap and water and saline solution The wound war 
then debrided and cleansed with normal sabne The entire medial condyle xas 
lying loose in the soft tissue it was remoaed and washed with saline It 
then replaced in its normal articulation and sutured to the lateral condyle oy 
means of No 1 chromic catgut passing through drill holes The wound was 
closed and healed by primary intention Traction was placed on the foreai® 
attached to an oierhead pulley with a piece of felt around the 
and traction in line with the upper arm keeping the elbow at an angle of 
to 100 degrees Four weeks later healing was sufficient to maintain piwinon 
posterior mold was applied and acuve motion begun This was discarded m two 
weeks and the patient used only a sbng He gradually regained moaoit daiwe 
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the next }car and a half Rocnigcnograms made «%o >cars later (Fjg JJ, 0) 
show the appearance at that umc Motion was limited onl> m the extremes and 
there was no loss of carf>>ng angle 

FRACTURE OF THE CORONOID PROCESS OF THE ULNA 
This IS an infrequent t) pc of fracture, occurring m onI> 2 per cent 
of this senes It ina\ be caused b) In pcrcxtcnsion of the elbo^\, b> 
injurj forcing the humerus against the coronoid, or it nia> accompanv 
a dislocation, it occasional!) follows indirect \iolcncc, the brachnhs 
anticus pulling it loose There is pun on pressure over tlic coronoid 
and on forced flexion Usuall) there is little or no separation, and a 
sling for a ten da) to two week period is usualb sulTicicnt trentnient 

FRACTURE OF THE EXTERNAL EPlCONDYLAR EPIPHYSIS 
The external epicond\lar cpiplnsis nia) be separated as a result of 
direct injur) or adduction force to the forearm In such a condition 
there is pain and localized swelling o\cr the cpiph)sis 
The epiphysis is smaller and less subject to displacement than the 
medial cpicond) Ic 

Flexion and supination for two to three weeks is usual!) su/Hcicnr 
treatment 

epiphyseal SEPARATIONS OF THE LOWER END OF THE HUMERUS 
Separation of rhe capitcllum is nrc, in on!) one of our eases was 
the capitellar cpiph)Sis itself displaced forwards Inasmuch ns the 
medial portion is cartilaginous the \ ra) docs not show its displace- 
ment After file xcars the capitcllum separates with n small piece of 
the mefaph)sis rithcr chan an cpiph)scal displacement If the capitel 
lum displaces forward, treatment in extension for two to three weeks 
ma) reduce it and result m healing 

DISLOCATIONS 

Se\en dislocations were seen during the time 100 fractures about the 
elbow came under treatment Five of these were associated with sepa 
ration of the internal epicond\le and some of these cases have been 
described under the treatment of that fracture Dislocation of an elbow 
unassociated with fracture is an uncommon injury m a child when 
compared to fractures about that joint 

SUMMARY AND CONCLUSIONS 

1 Elbow fractures constitute the second most common site of frac 
cure occurring m children, the most common being the lower portion 
of the radius 

2 Screw traction through the upper end of the ulna is the treat 
tnent of choice in certain displaced supracondylar fractures where 
c osed manipulation fails and lateral adhesive traction is inadvisable 
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3 Displaced capitellar fractures usually require open reduction to 
accomplish a satisfactorj result 

4 Fractures of the radial neck with displacement should be replaced 
b> open reduction if necessary, as removal causes a gradual increasing 
deformity of the elbow and wnst In the occasional case where re 
nio% al is unavoidable growth arrest of the lower end of the ulna should 
be performed m order to equalize growth of the two long bones of 
the forearm 

5 Unreduced fractures of the internal epicondyle should be accu 
rately replaced m order to obtain umon and avoid local growth 
disturbance and subsequent ulnar neuritis In older children the 
epicondjle can be removed and the fibrous muscular attachment 
sutured over the defect resulting m a more rapid recovery and with 
out impairment from a cosmetic or grow th standpoint 

6 Dislocation of the elbow unassociated with a fracture is a rare 
injury as compared to fractures (2 per cent) 

7 In cases that require reduction or where subsequent swelling is 
nnticipated hospitalization and careful observation will reduce the in 
cidence of complications 
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LESIONS OF THE WRIST 
Jons* U. Norcross, M.D.'f 

Because lesions of tlic wrist joint nrc so numerous and the patliology 
entailed is so saried and extensive, the discussion of each entity must 
be brief. Roughly, the subject can be classified into four groups* con- 
genital, de\ elopmcntal, infectious and traumatic. It is obvious that this 
classification cannot be too dogmatic and that certain entities under 
certain conditions could fall into more than one group. 

CONGENITAL LESIONS OF THE WRIST 
As a rule, congenital abnormalities about the wrist joint arc rare, 
but congenital fusion of one or more carpal bones is encountered not 
infrequently (Fig. 54). Such lesions may or may not be lulatcml. X-ray 
examination of both wrists readily res cals this siniation. 



Fig 54 A case of congenital fusion of the semilunar bone with the triquetnim 


Congenital absence of either the radial or ulnar epiphysis has been 
reported. In such cases there develops a real problem in the form of a 
grosvth disturbance. Obv iously, the resultant deformity is most dis- 

From the Department of Orthopedic Surgery at St. Luke’s Hospital, Chicago, 
ssociate Attending Orthopedic Surgeon, St. Luke’s Hospital, 
illntffv. ii^o^uted to Drs Edwin W. Ryerson and Will F. Lyon for some of the 
•nustrations used m this paper. 
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abJjng as weiJ as very unsightly Fortunately there are surgjcj] pro- 
cedures V. hich may be helpful m such instances The accompanying 
illustration (Fig 5S) shows a case of congenital absence of the disd 
ulnar epiph>sis which has definitely been improved by surgery TTic 
discs) end oi the radius mjj be absent producing the so called clu6 
hand Here again some form of osteotomy which maj or may not be 




Fig S5 —Upper Congenital absence of the d staj end of the ulna and its ep- 
iphyss Loaier Postoperauve result following osteotomy of radus and hone 
graft CO ulna 

combined ivjth bone grafting may be helpful Such procedures 1 / 
successfully earned out can be of great functional as w ell as cosmen^^ 
value 

DEV£LO?M£NrAL LESIONS OF THE WRIST 
Ganglion— The ordinary ganglion is a common lesion vihich may 
occur at various locations but u frequently seen about the wrist joint, 
particularly upon the dorsal aspect The exact etiology is not prove 
Some believe that the ganglion is a herniation of the synovial mem 
brane of a joint through a weakened area in the joint capsule Omtis 
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feel that it is the result of colloid degeneration of the surrounding 
connectne tissue In most instances the ganglion is attaclicd to the 
joint or to a tendon sheath from ^\hlch it ma\ also arise l)> a definite 
stalk. It is usually filled with a clear, )cll>-!ikc substance If untreated 
It may progress to a large size The treatment used to consist of rupture 
of the ganglion b> direct pressure pins a compression bandage Ilo\\- 
cver, such treatment frcqucntl> ended in recurrences Surgical excision 
is probably most gencrall) accepted as the treatment of choice It must 
be borne in mind, ho^\c\er, that a recurrence of the ganglion will 
ensue unless the stalk is ligated well down at its base, namcl), the joint 
capsule X-raj thcrap) Ins been used with considerable success, as 
pomted out in a senes of cases reported b\ Stubbms 
Madelung's Deformity —Tins dcformit> is not too uncommon and has 
been desenbed as a volar subluvation of the carpus In rcahtv this is 



P'g 56— Madelungs deformity with definite limitation of pronation and supina 
tion 

uot the case, as the carpal bones arc in normal relationship to the 
radius and the ulna protrudes on the dorsal aspect There is a definite 
increase in the laxity between the radius and the ulna and, in most 
cases, there is a limitation of pronation and supination (Fig 56) The 
radius m many cases is curved toward the volar surface, but m some 
i^tances it is straight This condition is usually bilateral and is usually 
urst noticed m young individuals A familial predisposition has been 
reported m about one third of Ae cases As to etiology, there have 
een a variety of theories advanced, such as trauma, infection, rickets 
and osseous dystrophy In those cases with a marked volar bowing of 
logical explanation is an early fusion of the volar half of 
e radial epiphjsis When there is no bowing of the radius, this ex- 
p anation obviously is not adequate Trauma must be considered as a 
use, although the case in Figure 56 gives no history of injury It is 
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conceivable that the condition could arise following repeated rotatory 
strains of the as might be encountered in certain occupations 
thus producing an ahnomiily relaxed radio-ulnar )omt However, this 
\v ould not likely account for a bilateral case 


FLEXION DEFOKMimS OF THE WRIST 




An extreme flexion deformity of the wrist, no matter what the 
etiologic factor may be, is a very disabling condition In the position 
of marked volar flexion the flexor power of the fingers is practically 
nil As a result, the extremity mvolved is rendered almost useless The 
most common cause of flexion contracture at the wrist is spastic paraly 
sis, Erb’s palsy and, occasionally, infantile paralysis In many instances 
these extremities can be transformed from useless members to truly 
u ell functiomng limbs by correcting the flexion deformity at the wiist 
The most practical procedure in these cases is some form of surgical 
arthrodesis One may use tibial grafts or iliac grafts It is usually de 
sirable m the deformities due to a spastic paraly sis to bav e the grafts 
extend from the distal end of the radius w ell mto the base of the third 
metacarpal bone The ideal position of dorsiflexion is between 20 and 
30 degrees The wrist roust be immobilized in a plaster cast for a long 
enough time to assure solid arthrodesis- In rhe case of a severe spastic 
immobilization ma\ be necessary for from three to five months For 
very severe flexion contractures, excision of the carpal bones as de 
scribed b\ White is indicated 

INFECTIOUS LESIONS OF THI WRIST 


Tuberculosis of the Wrist Joint (Fig 57) —The wrist is one of the 
rarer locations of the tuberculous skeletal lesions In children it is a 
very rare entity In adults it frequently accompanies other lesions 
par ' ’ 

of 
In 

brane and tendon sheaths In the chronic cases there are usually mum 
pie draining sinuses Due to the fact that the joint is so very super 
ficial, the early symptoms and physical findings should make the diag 
nosis relatively simple Swelling, pam tenderness and an increase ® 
local temperature usually appear m the early stages X ray flndincj 
which dev elop m due course consist of a thmmng of the radiocarpal 
space vv ith eventual erosion of the bones of the wrist Along vv ith these 
findings there is a definite decalcification of the bones of the car^s 
As to treatment, one must consider that while the function of me 
wrist and hand is important, the eradication of a tuberculous focus n 
always paramount to the patient’s general health Consequently, w hen 
ever surgical measures can be emploved m attaining this goal thev a 
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IcfiniteK indicated Excw072 of the carpal bones m those eases \\hcrc 
hc\ are dcfinitcK intohcd m selected eases, not on!> gi\e a 
ood functional vnst, but vill also, m some eases, eradicate a focus 
)f infection In cases where the radius is markcdlv intoKcd, surgical 
tthrodcsis should be performed wherever possible Our cxpcnenct 
\ith prolonged immobilization m plaster of pans or other forms of 
plints has nor been \cn cntifvinc either as to function or is to 
irrestmc the disease 



57 —Upper, Tuberculosis of the tvnst Lover, Postoperauve fusion bone 
chips hating been remoted from the radius 

Suppurative Arthritis —This lesion mav imade the wrist joint, since 
P>ogemc organism ma> attack am joint This may come about 
3S a direct process, as is seen m an open w ound, or as a direct extension 
an adjacent osteomjelias of the radius ulna or carpal bones, or it 
mat be blood borne from a distant focus The clinical picture is that 
^ a painful, tender, swollen joint with marked hmitation of motion 
muscle spasm Accompanting these s\niptoms is an elevation of 
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temperature and an increase in the white count The clinical picture 
varies m se\ erity in direct proportion to the invading organism Dug 
nosis can be made by aspiraoon and direct smear of the fluid within 
the joint The milder cases with merely serous effusion may be treated 
by repeated aspiration^ heal heat and stdfa therapy The more severe 
infections where a purulent exudate is aspirated call for immediate 
and adequate surgical drainage of the jomc plus proper sulfa therapy 
or pemcillm 

TRAUMATIC LESIONS OF THE WRIST 
Sprains —Fractures about the wrist joint make up the commonest 
injury encountered by the surgeon A simple spram of the wrist is a 
relatively rare entity, and one should be cautioned against making 
such a diagnosis until after a thorough study of the injured part has 
been made The usual postero anterior and lateral x rays are not suffi 
cjcnt to completely rule out a fracture, and these views should be 
supplemented by two oblique views, one m the scmiprone and one in 
the semisupmc position If, after taking these views one cannot find a 
fracture >et definite point tenderness persists, a second set of films 
should be made two weeks later to rule out the possibility of a latent 
fracture Not infrequentlj a fracture of the carpal scaphoid is not 
apparent at the original examination but is embarrassingly obvious if 
X rays are taken two weeks later 

A simple spram should respond to the conventional treatment of 
mmiobiltzation 

Lesions of Tendon and Nerve — De Quervam's Disease, or stenosing 
tendovaginitis of the extensor polhas brevis or abductor longus ten 
dons, is a relatively common entity The classical description was 
written hv De Oueixam m 1895 Since then, Stem, Finkclstem Potter 
and a fe ^ The char 

actenstij ents of the 

thumb The pain 

is particularly marked on grasping and raUiates piuuuui / up the fore 
arm Active extension of the thumb against resistance is always painful 
Usually there is definite tenderness and in some instances slight s^vell 
mg overlying the common sheath of the extensor pollicis brevis and 
the abductor longus muscles The condition is probably due to re 
peated forceful adcTuction of the thumb from a position of mai'Kvu' 
abduction In most instances, the cases that have been operated upon 
have revealed a definite thickening of the common sheath 
the overI> mg transverse carpal ligament The treatment may be divided 
into two classes conservative and surgical The milder cases respon 
readily to complete wmiobihzation of the thumb and vmst by means 
of a cellulose acetate cuff It is escntial that such a cuff extend from 
the mterphalangeal joint of the thumb past the midforearm This snoid 
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be ^\om from a month to sl\ weeks, depending upon the sc'cnt\ of 
the symptoms The more severe or chrome eases should be operated 
upon St7nple loJi^xuidin:il inciston of the dorsal carpal ligament and 
the common sheath usuallj is adequate Stem has described a similar 
condition in\oKing the sheath of the extensor carpi ulnaris tendon 
Tenosyrso^'iUs of Flexor Tendons of the wnst is a rclati\cl\ rare 
complication that max occur following an incomplctclj reduced 
Colies’ fracture and is due to the friction of the tendons passing oxer 
the anterior ndcc of bone 

Spontemeous Rupture of the Extensor Pollicts I oucrtis Ttudon nia\ 
occur following a posterior marginal fractxire of the lower end of the 
radius The tendon actuallx becomes so fra'cd that it wears out I nd 
to end repair is usuallx difficult due to the lack of tendon substance 
Hoxvexcr, m some instances the distal portion max be sutured to cither 
of the other two tendons of the thumbs 
InptT) to the Senson Drench of the Reital Kcr-c occurs ratlicr 
frequenilx following fractures of the loxxcr end of the radius After 
adequate reduction of the fracture the sx mptoms usuallx subside, un 
less, of course, there has been a complete rupture of the nerxe 
ln\itry to the Mcdieti Nenc max occur following fracture of the 
loxxer end of the radius The inpirx max be pnman due to the original 
trauma Hoxxexcr, g max also be secondarx due to pressure upon the 
nerxe when the wrist is placed in the position of acute palmar flexion 
Abbott and Saunders liaxc described how the median nerve max be 
injured m this position due to pressure of the nerxe bcrxxecn the 
transverse carpal ligament and the anterior border of the loxxer end 
of the radius Delajed median nerxe sx mptoms max develop m eases 
of malunion of the fracture of the lower end of the radius In general, 
these nerxe lesions arc usuallx incomplete and the sx mptoms arc tran 
sient In some instances ncuroljsis is indicated 
Fractures through the Lower End of the Radius— In discussing these 
common fractures, there arc certain cardinal points that must be 
o(^e in mmd The most distal point of the st> loid process of the 
tadius lies about one half inch distalw ard to the tip of the xilnar st> loid 
®nd the articular surface of the end of the radius is tilted about 
15 degrees toxxard the xolar surface in respect to the long axis of the 
bone Any fracture with displacement through the radius that does 
disturb the distal radio ulnar articulation If 
^ anatomical relationships are not restored follow ing fracture 

h of the radius a perfect result cannot be obtained If 

t e full length of the radius is not re established limitation of supina 
If the normal tilt xolarward of the articular surface 
e radius is not re established a hmitauon of the xolar flexion xviH 

be inevitable 

Colies Fracture —This is the most common fracture with which we 
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have to deaJ It is a transveise fracture involving the entire thickness 
of the shaft of the lower end of the radius the fracture line being 
located within one inch of the wrist jomt The distal fragment is dis 
placed upw ard and angulated dorsally There may be varying degrees 
of impaction Clinically the hand is carried m radial deviauon the 
low er end of the ulna is prominent on the flexor surface of the wrist, 
and the hand is bent backward m a typical position, commonly known 
as the “silver fork’ deformity If the deformity is not adeguately 
reduced, an unsightly, weakened hand results Constant friction of the 
flexor tendons o\er the anterior ndge of bone mav give rise to teno- 
synovitis, and there will be a loss of motion m supination and volar 
^exion 

Reduction of these fractures may be carried out either under local 
or general anesthesia Strong longitudinal traction and forceful tolar 
flexion will disentangle the fragments and reduce the deformity In 
cases char are severely comminuted, the spread apart fiagments maj 
be literally squeezed together by the compression of the base of the 
operator s hands Check up x ni> s should be taken after reduction and 
if these fail to show adequate position, a second attempt should bt 
made Needless to say the sooner these fractures are reduced the 
better, but it should be brought out that a poorlv reduced fracture 
may still be corrected b> the closed method up to two to t'\o and 
a half weeks after mjur> When properly reduced there is not much 
danger of the fragments becoming displaced However, it is advisable 
to immobilize these fractures adequately and to recheck the position 
by \ ra> at a ten da\ interval A circular plaster of pans cast split 
along one side with the wrist in moderate vojar flexion and moderate 
ulnar deviation is preferable The cast should extend from the base of 
the fingers to above the elbow 

The position of extreme volar flexion and ulnar deviation may gne 
the surgeon a feeling of security regarding the position of the ftsg 
ments but it has definite disadvantages As mentioned previously the 
median nerve may be traumatized due to pressure between transvene 
carpal ligament and the lower end of the radius Also when the wrist 
IS placed in marked volar flexion it is very difficult to exercise the 
fingers efficientiv Ac the end of ten days the cast is changed and 
the wrist is placed in the neutral position In niost instances the caS 
IS bivalved at three to three and a half weeks using only the volar ha« 
of the cast At this point the splint may be removed dailj for exen^ 
and hot soaks All support is discarded at the end of five to slx weeks 
depending upon the patient and the seventy of the fracture Ton 
much stress cannot be placed upon watching the circulation of wc 
fingers, particularly during the first three davs If a circular cast is 
used, it should be split along one side immediatel), as a safeguard 
against impaired circulation 
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Sfmth's FractifTL^ or Reverse CoUes^ F raciure (I ig. 58) — I his rare 
npe of fracture is produced b\ falling and striking the flexed wrist 
The distal fragment is displaced forward and upward Tlicse fractures 



ate usuallj comminuted It is just as important to get an accurate re- 
^ Colies’ fractures The same criteria arc 
evaluating adequate reduction These fractures can be re- 
oced b\ strong traction and forceful dorsiflexion of the distal frag- 
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The wriit should be placed m moderate dorsiflexion and ulnir 
deviation The same after care and treatment as js used m Colies frac- 
tures IS adequate 

Bartons Fracture —This involves the dorsal articular margin of the 
lower end of the radius There is frequently no displacement of this 
fragment However when there is displacement every attempt should 
be made to replace the fragment This may usually be carried out by 
direct pressure with the hand and wrist held m moderate dorsjJlexion. 
After reduction the cast should extend from the metacarpophalangeal 
joints well up on the forearm with the wrist m slight dorsiflexion 

The volar articular margin of the radius occasionally becomes frac 
tured This is a rare entity and is sometimes referred to as a reverse 
Barton s fracture These fragments should be reduced by direct pres 
sure and the wrist should be immobilized in moderate volar flexion 
for one week and after that it should be placed in the neutral position 
Both types of Barton s fracture should be numobilized m plaster of 
pans for about three weeks Following removal of the cast firm ad 
hesive strapping is advisable 

Fracture of the Radial Styloid Process —This is a relatively common 
injury and it is a very important one because of the fact that the frac 
ture involves the articular surface of the radiocarpal joint In genera! 
these fractures are of txvo types (1) compression due to direct force 
and (2) avulsion due to the pulling force of the lateral ligaments of 
the wrist Those cases m which there is no displacement of the frag 
ment require only simple immobilization with the wrist m ulnar devia 
non and in the neutral plane regarding flexion When there is displace 
ment of the fragment the reduction is earned out by a combination 
of strong traction and direct pressure over the fragment In making 
pressure over the fragment one should keep m mind the normal con 
tour and anatomic landmarks of the wrist Unless these relationsh ps 
are restored one cannot expect the desired result In cases xvith dis 
placement a circular cast is advisable similar to the one used m treat ng 
a Colles fracture fixing the xvnst m ulnar deviation and moderate 
flexion if indicated The cast should be bivalved at three and a half 
weeks for exercise and hot soaks 

The occurrence of a fracture of tire styloid process of the ulna as an 
isloated fracture is quite rare Sucli fractures how ever cio occur Tea 
twely frequently in the presence of other fractures about the wrist 
As isolated fractures they could readily be mistaken for a mere sprain 
of the wrist Usually the displacement is slight Immobilization of the 
wrist with the hand m ulnar deviation is the accepted method » 
after a month s time symptoms persist the immobilization should be 
continued for another few weeks Rarely is excision of the fragtrent 

necessary .» 

Dislocations— Radioulnar dislocation is most important because it s 
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frequently accompanies fractures of the lower end of the radius- Ifow- 
ever, without fracture of the radius or ulna it is exceedingly rare. 
Usually the ulna is displaced toward the volar surface in respect to 
the radius. There is an abnormal iijobilit)' bewcen tlic two bones and 
the patient complains of pain in the region of the wrist on both pro- 
nation and supination. The early eases may be reduced by manipula- 
tion and held by means of a plaster cast with the wrist in tljc neutral 
position. In eases of long standing or in those with a history of repeated 
dislocation, some type of plastic repair of tl\c ligaments has to be 
resorted to. 

Fractures of Both Ulna and Radius Near Wrist (Fig. 59).— Fractures of 
both the radius and ulna in dose proximity to the wrist joint may 



A B CD 


Fig. 59.— Af B, Bilateral fracture of the radius and ulna just above the wrist 
marlkcd displacement. C, Left wrist follouing closed reduction. D, Right 
tvnst following open reduction. 

show slight displacement and in such eases manipulation and proper 
iiumobilization are all that is necessary. Hotvet-ef, tvhen there is com- 
plete displacement of both fragments, the problem can be one of the 
niost difficult to treat. It is advisable to try to reduce these by closed 
vmipulation if possible. Fhioroscoplc control in the reduction of these 
fractures may be helpful. If closed reduction fails, open reduction is 
indicated, and the use of a small skid will usually facilitate the actual 
process of reduction. The plaster-of-paris cast should extend from the 
fingers up over the elbow in these cases. 

of the Distal Epiphysis of Either the Radius or Ulna (Fig. 

/.—This may occur either singly or in combination with a fracture 
P one of the bones about the wrist. The displaced epiphysis must 
e placed as accurately as possible. The closed rfianlpzilation is by 
3r the most logical method whenever possible. One should attempt 
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closed manipulation m every^ case before resorting to open surgerj 
The problem of reducing the displaced epiphysis is only a part of the 
dilemma that the surgeon faces To maintain reduction ma) be more 
difficult than the act of reduction In general, those cases that can be 
reduced by closed manipulation are much more readily held m the 
desired position 

In any injurj in\ olving an epiphvsts there is always the question of 
^ possible growth disturbance In cases w here there is a direct force 
and the epiph> seal plate itself is crushed, there is almost without excep- 
tion a disturbance of growth even though the actual displacement of 
the epiphxsis is minimal Watson Jones has pointed out that in those 



A B C D 

Fig 60-/4, Fracture of the radius with marked displacement of the distal 
ulnar epiphysis B C After closed reduction D Five years later showing no 
t.ro\vth disturbance 

cases w here the force that produces the displacement is of a shearing 
true epiphj seal separation but 
pjphyseal line but not actual!) 
itly, m such cases the dcx'elop- 
mental cartilage cells are not injured and, if the displaced epiphj's*® is 
reduced, growth will not be affected This undoubtedly accounts for 
the fact that man) markedly dispbced epiphyses show no growth dis 
turbance follow ing reduction A guarded prognosis in these cases is 
always advisable . 

Fractures and Dislocations of the Carpal Bones —Fractures oi i 
carpal bones are all too frequendy undiagnosed and consequent!) 
neglected owing either to failure to examine the w nst by x ray or to 
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failure lu take films in such a manner as ^W^1 bring uiic the fracture, as 
has been mentioned previously. 

FraettO'e of the Navicuhr or Carpjl ScJphoid Bone (Fig. 61 ).— This 
is the most common of all carpal injuries and is usually produced by 
indirect force transmitted upuard from the hand. Of course, direct 
violence o\er the dorsum of the wrist may produce a fracture of the 
scaphoid or of any other carpal bone. Tlic most common type of 
fracture of the scaphoid is a fracture uhicli runs transversely to the 
long axis of the bone at about the midlinc. This type is intra-articular. 
Fractures of the tuberositx’ of the scaphoid, which arc very rare, arc 
extra-articular. Occasionally one sees comminuted fractures of the 



scaphoid. In the ordinary transverse type, there is usually little displace- 
ment. In such cases the important point is the recognition and inter- 
^etation of the fracture; manipulation is rarely necessary. A good 
anH every patient who gives a history of wrist injury 

tenderness over the radial side of the carpus must be 
idered as having a possible fracture of the navicular until repeated 
x*rays have ruled it out. 

earl ^ in these cases is usually good if they are recognized 

tho^ ^ M if^iy^obilized properly. However, the situation must be 
Toi^ L 1 to the patient at the beginning of treatment. 

® of these fractures and to treat them in a haphazard man- 
ner Js to court disaster. 
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Immobilization should be obiamed by a tight fitting circular plasttr 
of pans cast « hich includes the thumb and extends from the base 0 / 
the Ungers \v e/i up the forcann \fodcrate radial de\ lation and dorsi 
flexion of the hand xvuh the thumb in abducaon is the ideal posmoa 
If the cast should become loose it should be replaced Otherwise « 
should be left on for six weeks and x ray examination made If union 



Fie C2 -Upper Preiser 8 disease of the left carpal scaphoid (the ** 

^ shown for comparison) kouer. After surgical excision of die scapho 


is not defimtel) evident a new cast should be applied for ^ 

to SIS weeks Prolonged immobiluKition may be necessary In ^ . 
are unrecognized in the early stages or in those that are imp P 
treaS nLmon n>3> ensue It u.11 also foBow occauomiy 
easJtoareadequail, treated If - <>'« ™ 

of the hand persist further treatment is indicated H 
ments appear viable, the densiqr of the fragments b> x ray b g 
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mal, an autogenous bone peg may be placed through the fragments 
with good results. In some instances one or both fragntents bccontc 
more dense due to a loss of circulation and aseptic necrosis follows. 
In such eases excision of one or both fragments may be indicated. 
Aseptic necrosis of the carpal scaphoid is known as Preiser's disease 
(Fig. 62). 

Dislocation of the Lunate or Carpal Scimlunar Bone.— This relatively 
common injur)' to the carpus frequently accompanies another injury 



Fig* 63. A, Lateral \ie\v of the normal wrist. B, Lateral view showing the dis- 
located semilunar bone. 

a fracture of the scaphoid. In most instances it is dislocated 
tranJ • j surface as the mechanism is one of indirect force 
the hyperextended wrist. An ordinary lateral 
disph ^tablishes the diagnosis (Fig. 6}). IVith marked volar 

lunate, median nerve injuries are not infrequent, 
bone ligaments are extensively torn and detached from the 

supplv” quite frequently is a disturbance of the blood 

> x\ath a resulting aseptic necrosis which is commonly known as 



Fig 64— A Typical case o{ Kienbocks dsease B Postoperatve picture lO 
lowing excision of the semilunar bone C Another case showing a typcal Kien 
bocks disease 

Ktenbocl s disease (Fig 64) As the areas of absorption increase in the 
bone collapse is inevitable E\cntually the bone flattens out and i 
articxilar surface becomes irregular Due to this collapse impacoo 
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occurs and the bone may appear more dense b> \-ra>. This usualK 
leads to a painful ^\ nsi ^\ ith definite linntation of motion While it is 
true that nonnal texture of the bone ma> recur, the irregularly shaped 
articulation is painful and excision of the bone ma) ha\c to be re- 
sorted to 

Dislocation of the lunate can usually be reduced bx closed imnipuh- 
uon An ancsthcstic is ncccssar), following which h} pcrcxtcnsion of 
the wrist opens up the space and direct pressure oxer the displaced 
bone Will usuallj snap it into place The hand and forearm should then 
be immobilized m \olar flexion for a week At the end of a xxeek the 
neutral position may be maintained for three more weeks 
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7'^’ ^r^cturc of the carpal scaphoid and pisiform bones and dislo 
on of the iunate C> Result follouinp sureical excision of the scaphoid, semi 
lunar and triquetrum 

Qonmitnuted Fractures of the Carpal Scaphoid ’iiitb Dislocation of 
^ Seimlunar Bone— Occasionally one sees extensive in)unes of the 
wrist W'bere the combination of fractured fragments plus the disloca- 
ion IS such that the situation is not amenable to closed manipulation 
such mstances open reduction is indicated If after thorough exami- 
th comminuted fragments are such that it does not appear 

at they can be replaced satisfactorily or if the blood supply appears 
o e too greatly disrupted, excision of the scaphoid, semdunar and 
indicated (Fjg 65) Such a procedure may sound 
^ leal, but in selected cases it has been found to be highly desirable 
bod factor involved m a case of Preiser’s disease or Kien- 

such ^ ^ combination of both must be considered in making 

a decision Excision of the proximal row of carpal bones will give 
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a very good functional wrist It is true that there will be a definite 
limitation of motion but painless motion m the position of moderate 
dorsiflexion can be obtained 

Fractures of the other carpal bones do occur but are quite rare 
The treatment lies primarily in reduction by manipulation and ira 
mobilization with an adequate cast as in the other injuries 
Traumatic Arlhritis of the Wrist^This condition may occur follow- 
ing comminuted fractures of the articular surface of the radius or in 
fractures of the scaphoid If prolonged immobilization does not relieve 
the painful sj mptoms, surgical fusion of the radiocarpal joint may be 
earned out, taking care not to fuse the distal radio-ulnar nor the carpo- 
metacarpal joints 
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THE TECHMIC OF PLATING LONG BONE FRACTURES 

Will T Lion. M D * 

In discussing the technic of plating long bone fractures this morn* 
mg I ^\anc to state right off that I am not >ct convinced that cverv 
Such fracture should be plated, and I appreciate that there arc plcnt> 
of fractures where plating is impracticable, such as those near )Oints 
\vith evtreme comminution Nevertheless, with improvement in the 
asepsis of our surgerj, tlic screws and plates now available and ilic 
mechanics of their application, plating docs afTord a safe and depend 
able means of internal fivation which both facilitates healing m good 
anatomical position and minimizes the need of external splints there 
b> shortemng the penod of disabilitj 

ILLUSTRATIVE CASES 

Case I —Fracture of the Ulna with Dislocation of the Head of fho Radius 

The first Case 1 want to present illustrates a fracture which would be very 
d fficult to hold by any other means thin internal fixation Tins patient is a 
avi ! engineer b> the way, and because of the difficulty he had with his fracture 
bccaine very much interested m the mechanics of bone platmjj and has been of 
great assistance to me m solving some of the problems mvohcd He fell on 
"hen a small rug skidded with him and as you see from this first 
film (Fig 66 /I), broke hts ulna about inches from the olecranon and also 
d sloeaied the head of the rad us Hts local surgeon an excellent man tried to 
keep both of these condiuons reduced by a cast and when this faded sent him 
to an onhoped st m a near by city There attempts w ere made to maintain re 
ouerion by means of pins through the upper arm and forearm with external 
and when this failed the ulna was wired as you sec m the next film 
(rig 6fi B) After six months there was angulation nonunion and a persistent 
“ of the radius I removed the head of the radius took out the Wire 

^ then after freshening the ends of the fracture applied a plate (Fig 66 C) 
ms plate was of course just under the skm and after it had served its purpose 
(about eight weeks) it was removed (Fig 66 D) and good bony union was 
0 served Through persistence the patient has regained practically full use and 
strength of tbs arm t> 

Case 11 —Fracture of the Tibia 

the^h illustrates another nonunion of long standing this time of 

nn /I ' r L . ® Hawlcy plate was of much assistance m promoting bony 

had ^ L The first film (Fig 67, A) shows how much increase in density 

_ p lace The patient had had several operations on his leg all pef 

f^epartment of Surgery, University of Illinois College of Medicine 

^^of^sor of Surgeiy Umversity of Illinois College of Medicine 
f Attending Surgeon St Luke s Hospital 
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formed by emeUem onhopedistj, ite las. a large tl,d,„g bone graft Inodeotallr, 
he had syphilis, for sihich he could never be persuaded to take more than oca 
sional treatments, but I do not belles e this ssas a prominent factor in tleaoa. 
•inifln A/though he had come from qmte a distance I sent him home for font 



Fig 66 (Case I) — /f, Fracroic of ulna inches from olecranon, iwth 
cation of head of radius B, After winng of the ulna C, The wwe has been 
moved, the ends of the fracture freshened and a place applied D, After retnovms 
plate Good bony umon achieved 

months for anusyphiliac treatments because I dnj not want to operate 
him while he had a positive Wassermann reacnon but when he returned ws 
reaevon was scdl positive and he adnuned he haq had only a few treatments 
‘because it was so inconvenient to get to the doctor” , 

While my assistant and one intern were prepanug the fracture to receive tn 
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graft, another intern and I cut a massi\e graft from the other tibw It is ad 
vantageous to ha^e tuo teams for such a job nicrc is, among other things, no 
chance then of carrjmg infection to the donor site Tins massive graft was 
placed on the posterior aspect of the broten tibia {onla>) and anchored snugl> 
by metal screws The holes for these screws had liecn drilled in the graft just 
before it was cut loose from the tihia^an cas> time to drill them 1 was not 



A B 


fig 67 (Case II) ~A, Fracture of ubia with nonunion Note increase m dcmitj 
After appbcation of massive graft and Haw Icj angle plate 

immobib^ation of this onlay graft alone so a Hawlej 
A ^ applied to the anterior surface of the tibia These plates well 
he depended on to afford complete immobilization (Fig 67, B) 
patient went on to good umon with very little loss of function at the anVlc 

Case III '-Use of Transfixion Screws m Fracture of Femur 

illustrates the use of transfixion screws to appcoxunite widely 
extend old fracture T^is man had been treated bj Bucks 

means of two pins through the lower end of the 
nients months there svas no union and a wide separation of the frag 

tissi),* jj could almost predict that there would be interposed 

found nioscle from behind the thigh filling the gap 
the {fact, **^Sments After replacing this and freshening the surfaces a bit 
re Was reducedlR^ well as could larci-f> screws were m 
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serted to draw the fragments iofo rdose appfoxitratvon To accomplish this it ts, 
of course, necessary that the dnll boles ta die prosinial fragment be slightly 
larger than the outside diameter of &te setev so that as the screw » turned it 
can draw the fragments together Then a large plate was placed on the amefior 
surface of the femuri this rime we used a AlcBndc plate because its many hoI« 
gsie as a greater chance ta ph<x ouf screws in solid bone (Fig fig, B) WTih 
the two transfixion screws going ui the lateral aspect of the femur and the plate 



Fig (Case III) —i, Fracture of femur, nonunion after Gre months 
wide separation of fragments S, The interposed tissue has been replaced. 
surfaces freshened and screws inserted McBndc plate placed oti anterior su/facr 
of femur 


^ compiete here, failws is sbotnt m the fatesr Tiajs anu uie pai ' 

more weight on the leg right along Just one word of caution before we ta 
diis case There is an unamdaUe loss of blood m operations on femoral > 
tares such as this and transluaans ate to be taken as a mittet of roatine 


Case IV.—Transfixion Screws In Fracture of Tibia 

The fourth case 1 want to show vety briefly )ust to emphasiw how 
It w to use transfition screws whetetcr possible This man had i ^ 

fragment, ttiiognlar in shape, bioVen loose from his «bsa, as cm ue 
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Figure 69 A It would have been practicalljr impossible to have held that higt 
fragment back in place without internal jivacion By means of a plate and two 
screws angulated so as to transfix this fragment it could be held nicely (Fg 


Case V— Application of Second Plate in Fracture of Humerus 

This IS the only patient on whom I have had the opportunity of applying 9 
second plate on a bone I had previously plated Seven years ago he broke the 
lower third of his left humerus which was plated and now he has come bad 
with a fracture in the upper third Closed reduction of this fracture could not 
be effected so we had to assume the inteiposition of soft tissue and at opera 
non our assumption was verified In these pictures before and after the plating 
of his second fracture you can see the old plate still on the lower third of the 
bone (Fig 70 A B) 

EQUIPMENT AND TECHNIC 

I should like to discuss now the tools and equipment 1 consider 
essential for a good plating job It can of course be taken for granted 
that the surgeon u dl be careful about asepsis not touching the sk n 



Fig 71 —Goodwin bone clamp with adjustable drill guide 

e\en though it has been well scrubbed and prepared and changing 
the gloves if this happens accidentally (this applies to assistants as 
well) As soon as the incision (which must be adequate) has been 
made, the skin edges are covered with towels, ■well secured So caiie 
no touch” technic is then not necessary The fracture may be « 
duced as well as possible by whatever means seems applicable to the 
particular situation It pays to incise the periosteum so that it may be 
dissected away from the bone with the overlying muscles as plates 
are always applied under the periosteum Frequently the fractur 
uJl not stay put without the aid of a bone clamp There are severa 
modifications of the Lowman damp, each having some ^d^antageou 
features This Goodivin clsmtp (Fig 71) has an adjustable drill gu 
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and the ntchct ^\hlch lochs the handles measures the thickness of the 
bone, thus indicating about the length of scrcu to use 
Plates— this point the n*pc of plate best suited to tlic fracture 
should be selected \s to matena!, either a good stainless steel, such as 
that usualli called 18-S SMO, or titalhum, is $atisfacror> 'N'ltallnini, 



D 

of fracture plates A, Sherman plate B, McBnde plate C, T 
and G plate D, H3^Ie> s angle plate 

^ more sobiect to certain flaw s, such as air 
0 but ever) screw and plate is now ■^-ra> ed before being released 
On the whole, the Shertitan plate (Fig 72, A) is 
acceptable, but in some badl> comminuted fractures 
pecia V, a McBride plate (Fig 72, B) may permit > ou to anchor 
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more fragments The T a- G plates (Fig 72, C) have the advantage 
of being longer, are easily bent to conform to the bone surface and 
because of this several must be nested together to obtain sufficient 
rigidity And speaking of rigidity, Hawley's angle plate (Fig 72, D) 
affords the most perfect immobibzation, when it can be used Obvi 
ously a saw cut must be made lengthwise of the bone across the frac- 
ture to receive one flange of the plate Before leaving the subject of 
plates I can’t refrain from emphasizing how sorry I am that the manu 
facturers ever got away from Sherman’s original design, which called 
for a plate that was curved to fit humerus or femur, and was both 
wider and thicker— especially at the edges— m the center portion, 
where most of the strain comes, and where plates break 
After the plate has been selected, it should be placed most advan 
tageously and held securely bj the bone clamp while the holes are 
drilled and the screws inserted Frequently the plate has to be bent a 
little so that it will conform to the bone surface In doing this bend 
mg one must be as careful as possible not to injure the surface of the 
plate and to make the bends gradual rather than angular Irons used 
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V Fig 73 -Gauge for meawring drills and screws 

^ , m bending the plates should either have rubber over the jaws, or the 
✓jaws should be of a soft metal, such as aluminum Perhaps ir will seem 
Wiser to place a couple of transfixion screws before anchoring the 
plate with Its screws, or sometimes the two screws adjacent to the 
fracture can be angulated so as to transfix both fragments, as in Case 
IV above And may I repeat, if the transfixion screw s are to pull the 
bone fragments together the hole in the protimal fragment must be 
slightly larger than the screw and that in the distal fragment small 
enough for the threads to engage 

Drills and Screws —Drills —We are now ready to drill the holes for 
the screws The drill size should be just slightly larger than the root 
diameter of the screws Such a gauge as that shown in Figure 73 can 
be sterilized and is a great convenience m estimating both screw and 
drill sizes I have found that the cheap 5 and 10 cent store wire drills 
have one decided advantage and that is that they w ill bend rather than 
break They vary considerably in size so each one must be measured, 
either with a gauge or a micrometer, and they dull quickly The high 
speed drills remain sharp longer and are more uniform m size, but they 
will break, not bend, under accidental lateral pressure There are jusr 
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n\o v*ays I know of for keeping the drill centered m the hole of the 
plate as > ou drill into the bone, one is by the aid of a small drill- 
centenng jig (Fig. 74), the other by first making a few turns with a 
larger drill, one whose bc\clcd end just fits into the bc\cl m the hole 
of the plate, as recommended bv Mr. Zimmer. A *0011 drill is about 
nght for this, but the cutting hp should be ground at an acute angle 
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should be greater in the distal corfc\~inothcr good reason for putting 
ail screws through both cornccs 

ScrcTir— The proper length of screw to rcacli through and s!ightl\ 
be}ond the distal corfcv can he asccitiincd hy placing a clamp on the 
drill just as It emerges through the bone, or 1>> using a depth gauge 
like the one in Figure 75 The cvtnciion of such a gauge is facilitated 
by having an indicator, such as a flattened surface, on tlic handle to 
show which wav the hook is pointed To have at hand screws of van 
ous lengths a stainless steel screw and plate holder has been made 
(Figs 76 A, B) In the top arc holes winch serve as gauges for the 
correct size dnil for these screws, and a depth gauge The tv pc of 
screw selected will varj somewhat with the lionc to be plated That is 
in a femur, humcnis or tibia a coarse thread (18 or 20 per inch) is 
better, but m hones with a tlunncr cortex, such as forearm and espe 
ciallv metacarpals and metatarsals, a finer thread (28 to 32) will hold 




77— Screw driver for holding screw m hnc and rigid 

screws are self tapping, and contrary to the opinion 
s d by surgeons this docs not mean they must have a flute, or 
groove, the flutes actually lessen tJie holding of the screw in the distal 
bone^ ^he flute is very short and screwed entirely through the 

j the Screv.! — Probablj the most important part of the 

nsertion of the screw is its beginning To start the screw well requires 
tst 0 all a screw driver, such as the one in Figure 77, which holds the 
in line and absolutely rigid, nothing less will suffice 
en the screw is turned in slowly with a moderate amount of steady 
IS obvious that the threads are well engaged Before the 
rnust few turns the holding jaws of the screvv driver 

shoi /ff h the screw can be firmly seared, but the ;aws 

shp off constructed that they will not permit the screw driver to 
ne screw Such a screvv driver accomplishes what can other- 
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Wise be done only by means of the Phillips recessed head If the drill 
size IS right and the scre%\s were started carefully they may be turned 
down firmly with no fear of stnppmg Of choice, all of them should 
go through both cortices, and then, with an average femur, each screw 
will withstand a pull of upwards of 1,000 pounds 

Closure of the Wound —In closing these wounds, and for ligatures I 
prefer either cotton or a fine (not larger than 00) chromic gut, and 
some sulfa crystals may be dusted in if desired After the skm is closed 
and sterile dressings laid over the incision, fluffs or a good grade of 
mechanics’ waste should be applied and wrapped snugly with an elastic 
(Ace or similar) bandage, to afford gentle compression 

Postoperative Care —The limb should be placed in balanced suspen 
Sion This will permit motion— slight at first— of the adjacent joints, as 
soon as the postoperative pain begins to recede After the proper apph 
cation of a satisfactory plate and with transfixion screws a plaster cast 
will seldom be necessary, and the period of disability will be materially 
lessened if motion in adjacent joints can be permitted while bony heal 
mg is takmg place 

Removal of Plafes —One question that always comes up in regard » 
bone plates is whether they should be removed, and the answer is they 
should not unless they make trouble Those that are subcutaneous as 
on the ulna or tibia, more frequently cause trouble, but a plate may 
break and cause some irritation years after its application, probably 
from the frequent, though slight, bending e\ery long bone goes 
through in our daily activities But regardlws of the cause, any place 
\ that makes trouble should be removed, it will have served its purpose 
/after nvo or three months, usually The possible exception is com 
pound fractures which were treated by packing the wound open with 
petrolatum gauze after a thorough cleansing and plating And here I 
believe, you w ill find that plating is not only of invaluable assistance 
in keeping the bone ends in apposition while the wound is healing but 
renders the unavoidable handbng of the patient and broken member 
infinitely easier and less painful 


DIAGNOSIS AND TREATMENT OF INTERNAL 
DERANGEMENTS OF THE KNEE 


i\UjOR Francis E. West* 

Medical Corps, A»-M\ or -nic Uvited SriTts 
The number of \oung men unfit for nllbta^^ (lut\ because of ‘ inter- 
nal derangement of the knee” is\cr\ large On the orthopedic sen ice 
in an> Ann\ general hospital in this countrv one wiW find mam 
health! soldiers who can not caiT\ on with nulitar) dutv because of 
knee disabilities The majonn of these eases fall into the group of in- 
ternal derangements of the knee A certain percentage ha\c had prc\i- 
ous operations u ithout relief A large number ha\ c \ an ing degrees of 
instabibu of the knee resulting from old ligamentous injun which 
was usuall) unrecognized at tlic time of the original injur\ and, as a 
result, was imtialU inadequate!! treated 
Too frequentU there is a tcndcnc! on the part of the cvammmg 
ph>sician to use ‘internal derangement of the knee” as a diagnosis 
The term “internal derangement of the knee’ is a general term, used to 
co!er a multitude of conditions affecting the knee Tlic commonest 

ONE HUNDRED CONSECUmX CXSES OF KNEE JOIST DER.\SCEMENT 
ADMITTED TO C.!RDINER CFNER.\L n0SI»IT!L 


* Dislocauon of aniculir caruhgc 

(j) Media] meniscus 32 

ib) Lateral meniscus 5 

(c) Both menisci 2 

2 Ligamentous injury 

(a) Internal lateral 11 

(i) External lateral 1 

(f) Combination, mcluding lateral and cruciate 10 

’ 13 

10 

4 

nalacia 4 

< rracture of tibial spine 4 

8 Cyst of lateral cartilage 3 

9 Calcified hematoma 1 


causes for the so called internal derangements are injuries to the semi- 
unar cartilages and !ar>ing degrees of strain or tears of the intnnsic 
or extrinsic ligaments There are, howeter, other conditions which 
be included in this classification because of the difficulties en 
^untered in a differential diagnosis 

Chief of Onhopedic Section, Gardiner General Hospital Chicago, Ilbnois 

HI 
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To obtain the best results m the treatment of knee injuries accurate 
diagnosis must be made and proper treatment instituted immediatelj 
This IS most true in cases of ligamentous injury It is my feeling that 
proper early treatment for ligamentous injury of the knee, whether it 
be surgical or conser\ati\e, will, m the greater percentage of cases 
give good results, while late attempts to repair ligamentous injury 
about the knee have thus far been discouraging, if not hopeless 
For the purposes of this paper * internal derangements of the knee 
will include 

1 Disturbances of the semilnnai caruUges 

(a) Tears 
(i) Cysts 

2 Disturbances of the collateral and craciate ligaments 

3 Disturbances of the articular canilage 

(d) Osteochondritis dissecans 
(h) Chondromalacia of the patella 

4 Dislocation of the patella 

5 Disturbances of the fat pads 

6 Other derangements 

(a) Fractures 

(.b) Osteochondromatosis 

(c) Synovitis 

{(i) Pellegnni Suedas disease 

ANATOMICAL CONSIDERATION 

lo evaluate knee injuries a sound understanding of the anatomy is 
necessary (Fig 78) No general description is to be given here Ex 
cellent work by Brantigan and Voshell,’ Abbott, Saunders and 
others,® has demonstrated the anatomy of the knee and its associated 
structures Empliasis should be placed, however, on the importance of 
the supporting musculature, especially the quadriceps femoris This 
muscle is the principal mechanism to prevent rotation between the tibia 
and femur until the knee is locked m extension Weakness of the 
quadriceps will allow strain on the supporting ligaments This is espe 
daily true in regard to the vastus mtemus, for this portion of the 
quadriceps group is quite selective in its action The last 15 degrees ot 
extension is performed almost entirely by the vastus mtemus. This 
muscle IS q^uite important in stabilizing the joint in all positions, and 
weakness of this muscle is almost ennrely responsible for the fre 
quently presented symptom of the knee givmg way” under sudden 
stress or strain The first maxim m treatment of knee conditions is w 
strengthen the quadriceps This is the first line of defense, for without 
adequate quadriceps poxver a normal knee w ill not be obtained 
The semilunar cartilages are avascular except at their periphery, tht 
site of attachment of the coronary ligaments For this reason when a 
longitudinal split occurs no healing can be expected, except for those 
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tears m the region of the coronary attachment The internal semilunar 
cartilage is smaller and Jess complete than the external cartilage It is 
also more fixed at the peripheij, alloxving for its more frequent injur) 
The external cartilage is larger and more circular m shape, and it is 
less fixed The coronary ligament allows freer excursion of the cartilage 
because of its greater length and because of the gap which occurs 
posteriorly m connection with the popliteus muscle 

DISTURBANCES OF THE SEMItUNAR CARTILAGES 
Tear of ffte Internal Semilunar Cartilage —There IS little difficulty in 
the diagnosis of recurrent displacement of a cartilage when the patient 
states he injured his knee some time before and that since the injury he 
has had repeated occurrences of locking, with certain positions or 



Fig 79— The more common injuties to the internal semilunar cartilig« 
Bucket handle tear B, Periphera] detachment C, Detachment poscepor horn. 
D, Posterior tear 


movements the knee would catch and would not straighten beyond 15 
to 170 degrees, pain was noticed on the inner side of the joint hntr 
after manipulation something gave way, and the knee could he 
straightened, there was some sw^ing after each episode These symp 
toms are characteristic of a recorrenc dislocation of an arwcuar 
cartilage Only a loose body need be excluded, and this most usua y 
may be done by an x-ray study 
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The diagnosis in the original injury is much more diHicult This 
diagnosis is based primanK on the histor> of the accident, as too fre 
quently the locking of the knee Ins been rchc\cd before examination 
TTic mechanism of in)ur\ for an internal semilunar cartilage is a rota 
non abduction strain of the partially flexed knee x\iih x\ eight on tint 
leg such as Mould occur on a sudden puoting, or upon being tackled 
from the side uhilc the eight Mas on tint leg and the knee flexed 
The force need not he great In one case the inpirN occurred when the 
patient Mas getting out of a scat at a theater There is immediate acute 
pam oNcr the medial side of the joint and inabihtv to extend the knee 
bejond 150 to I/O degrees ricxion nm be approxinutclj norrnil Tre 
quently the patient has a sensation as of something x\ edged between 
the joint when extension is attempted, and this is of considerable diag- 
nostic importance The patient walks on the toes of the affected leg, 
unable to bear w eight x\ ith the knee extended 
Bxcnmjnttoii —There is usually swelling of the knee joint with fluid 
present which is usually bloody on aspiration There is local tenderness 
O'er the anterior yomc line between the mtctml lateral ligament and 
the patellar tendon The point of tenderness is important and, if the 
tender point is o\cf the medial ligament, great caution as to the diag- 
nosis of a tom cartilage must be obserxed If the knee is still locked, 
forced extension will be painful There will be no instabihry m either 
lateral or anteropostenor direction if the ligaments arc intact 
'vhenexer there is doubt as to ligamentous relaxation, and cvamination 
cannot be thorouglily made because of pain and muscle spasm, cxami 
nation of the ligaments should be made under anesthesia 
Treatment —1 Recurrent dislocation of an articular cartilage is 
remediable only by suigical excision of the injured cartilage, either of 
me tom ponion or the entire cartilage 
2 It IS the authors opinion that immediate surgical excision is also 
of choice in the acute cartilage injury Howc'cr m 
^ubtful cases or where surgery is refused, replacement b\ manipifla 
*on With or without anesthesia, mav be attempted In nianv cases 
/ 1 ^ acute, manipulation w ithout anesthesia w ill be unsuccess 
u toUoxving reducoon, the knee should be supported w ith a compres 
ion bandage and put at rest in cither a posterior splint or a cylindrical 
^^ouding from the upper thigh to the low cr leg Qaudrjceps 
ria should continue until the thigh measurements are equal Support 
or three or four xveeks is advisable It is frequently amazing to find 
e marked atrophy of the thigh which may occur following even a 
®mplein|urytotbeknee 

the injury to the cartilage is a longitudinal tear, the chances of 
remote, and recurrences may be expected This 
the before surgery is instituted will definitely dimmish 

’Opportunity for an excellent result Each recurrence is occasion 
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for further synovjal changes, and repeated trauma leads to an irremedi 
able arthrmc process Long standing recurrent dislocauons also lad 
to set ere atrophy of the quadriceps, which is extremely difficult to 
overcome and, when not corrected, leaves a weakened and susceptible 
knee, even after adequate surgery 

Teart of Posterior Horn— The above description has considered the 
classical longitudinal tear of the internal semilunar cartilage, usuallj 
occurring m the anterior one-half or two thirds of the cartilage There 
IS a very definite group of cartilage injuries which do not follow the 
classical desenpnon, and in which the tear is present m the posterior 
horn It IS extremely important to recognize this group in order to ade 
quately treat knee injuries Bristow,® in reviewing 629 longitudinal 
tears, found 3 1 per cent vv ere of the posterior portion of the cartilage 
In lesions of the posterior horn the usual classical history is not pres 
ent The mechanism for injury may be the same, i c , fievion abduction 
and rotation, but, m our experience, posterior horn lesions frequenth 
occur when the knee is m full flexion, such as when in the squatting 
position, and then a rotary or twisting motion is applied In these pos 
tenor tears the lesion is localized and consists of a small pedunculated 
flap, or loose posterior horn The symptoms are usu3ll> a feeling of 
insecurity m the knee, especially in flexion, as noticed m going down 
stairs Frequentl) full flexton is accompanied bv an audible ‘click or 
"clunk ’ Localization of pain b> the patient is difficult 
Clinical examnatwii ma) elicit cxtremel> meager findings Occa 
sionally, there may be a mild synovitis The ligaments are not tender, 
\ \ and the knee is stable The most important finding is a sign described 
/ I’y l^lcMurray * Test for postenor horn lesions--“In using this method 
the knee should be flexed completely, so that the heel rests on the but 
tock or as near this point as possible TTie ankle is then grasped in the 
right hand, and the joint controlled by the left hand with the thumb 
and forefinger firmly grasping it on either side at the level of the joint 
CO Its posterior aspect, and behind the external and internal lateni Itga 
ments rcspccDvely The ankle is now twisted by the right hand, so that 
the knee is rotated inwards and outwards to its fullest extent, and if a 
lesion of the external cartilage or of the postenor portion of the inter 
nat cartilage is present, a definite click may be felt under the finger or 
the thumb of the left hand Examination of an abnormally bx knee 
joint in which there is no lesion of the internal or external cartilages 
may give a sensanon which might at first be mistaken for this click, 
but m such a case the click is not definite, and there is not the peculiar 
sliding or gilding of the femur over an apparent obstacle which is so 
typically present when there has been an injury to the external car- 
tilage or to the postenor portion of the internal ” 

A test for posterior horn tears tnav be considered positive when a 
patient is requested to assume a full squatting position, and at the point 
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o{ complete flexion a \ cr\ palpable and audible “click ’ or “clunV' can 
be felt and heard, as the cond\lc of the femur passes over rtic lom 
position of the cartilage The fact that a postenor horn mjnrv max \yc 
found snth a classical Joncritudinal tear of the anterior portion of the 
cartilage makes complete inspection of the cartilage adnsaWe at the 
tune of surgen 

Tea« of the External Semduner Cartilage —Tears pf the external senu 
lunar caruUgc similar to those just described for internal scmihinaf 
cartilages arc not uncommon am] th^tr incidence is greater than is 
usualU appreciated The incidence in the HnstoM’^ croup of o\cr 600 





more common lesions of die ettenuj semilunar drtJact At Dtscoi'd 
” agt D, Buclvcc handle tear C, Anterior tear D, Transverse tear 


ag« %\ as one m fi\ c In our series it x> as one m fi' e, the usuahx 
r incidence is about one m sc\en (Fig 80) The lesion is the 
” adduction internal rotation force through a knee which is 
ssne ^ f weight bearing Tenderness is found on the external 
cartilage m;ur\ Bucket-handle 
displacement of the fragment cause limitations of complete 
)e?io sometimes account for ti’pical locking Anterior horn 

tend^ cause audible clicking as the joint is iicmeU ex 

/uri to ^ 1^0 degrees of extension Occasionally, m 

^ednl semilunar camlage will present symptoms on the 

SI e of the jomt In such instances when a knee is opened and 
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no pathologic changes arc found involving the internal cartilage the 
external cartilage should be explored for the possibibty of m/ury 
There are also a few cases especially m athletes Mhen there is injury 
to both the internal and external cartilages Careful history and exams 
nation will gne a clue and the surgeon must be prepared to remote 
both cartilages when indicated The resoles in such cases are satisfjc 
tory, wc hat e had rwo such cases m a limited senes 
StiTgtcal Techuc for Rejno^al of Seunlmar Carukges -Tht usual 
careful asepsis must be rigidly enforced as m all joint surgery The 
anesthetic may be of the surgeon s choice but spinal anesthesia in this 
usually jQung group is idea) A tottmtquet is of great advantage but 
the hazards of its use must be recognized A pneumatic tourniquet, 
where the amount of constnciion can be accurately determined b 
advised Many incisions have been used The author feels that an m 
cision xvhjch will allow adequate exploration of the joint, and entrance 



into the postenor capsule without additional skin incision, is the one 
of choice The Bosicorth^ mcintm fulHIis the latter requirement frig 
81) It has been more used recently and has been found extremely use 
ful, both for complete excision of the cartilage by use of the postenot 
capsule incision when indicated or when complete joint txposufc is 
desired The incision can be extended upwards and will ahou 
reflection of the patella as might be necessary if chondromalacia o 
the patella is encountered 

When the capsule and synovia] membrane are opened the joint 

inspected The condition of the synovia the anterior cruciate hgamen 

the articular surfaces of the femoral condyles and patella the fat pa 
and that portion of the opposite autilage which can be observe 
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capsule incision C, Dotted line shons Lnc of postenor capsule incision 
^^ould be carefully inspected and any abnormality noted m the opera- 
Attention is then directed to the affected cartilage The 
ffmst be reinoxed 'whether the split can be seen or not Local- 
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izcd tears or dctaclimcnts of the posterior ln)rn cannot he seen until 
remora! of the cartilage is almost complete In proceeding, the anterior 
horn IS detached from the tihn It is grasped then svith a deep toothed 
clamp and drawn towards the center of the joint ^^’llh a retractor 
against the internal lateral hganicnt, the line of junction can he rcadiK 
seen The peripheral fibers of the attachment arc cut l)\ \crticd 
strokes of a solid scalpel, the cartilage being pulled forward and across 
the joint until it slips across the mtcrcondshr space In certain eases, 
the postenor horn can then be seen and di\ idcd at its atticlimcnt, liow 
c\er, in a great number of eases, the cartilage w ill not complctcK dc 
liver The posterior skin fiap is dissected postcriorK, care hcinii taken 
to avoid the internal saphenous vein The knee is flexed to a rmht 
angle, and a curved clamp passed inside the joint to a point posterior 
to the internal lateral ligament 

A second capswUr incision is made m a longitudinil direction, and 
the joint opened m the postenor companment Tlic cartilage is then 
passed through this opening, the dissection completed to its posterior 
attachment, and the entire cartilage removed Closure of the posterior 
capsular incision is not ncccssarv , as it doses w hen the knee is straight 
ened The anterior svnovial membrane is closed loosclv \Micn the 
posterior capsular incision is not used, we have found Chandlers 
niethod of puncturing through the medial supnpaicllar pouch into the 
'^tus mcdialis muscle to allow escape of tlic s\ noi lal effusion to be of 
advantage The capsule ts approximated with intcrniptcd sutures of 
nne chromic catgut Tlic skin and subcutaneous tissues arc closed 
urge compression dressings of either absorbent cotton or sheet wad 
ding are applied with several Acc liandagcs as reinforcement, extending 
rom the ankle to the groin The tourruijucr ma\ be remov cd upon 
closure of the sjnovial membrane m order to obtain complete hemos 
lasis 

i ostopemtue C<Tre~ln the Anin It Ins been m\ practice to have 
eich patient instructed m quadriceps exercises two or three daxs he 
ore surgerv After surgerv , the limb IS elevated and foriv eight hours 
civ the quadriceps exercises arc resumed under supervision 
c quadriceps is contracted at least ten times cverv hour, and fre- 
often Morphine is ncccssarv during the first two to 
^ ree da>s for control of pam The patient is kept in bed ten to four- 
fn ais The sutures arc removed at the end of ten dajs, and active 
niotion begun when comfortable, usualh five to seven davs post 
operativ elv Occasionally sharp rises m fev er during the first forty-eight 
ra d^l obserx ed due to hcmarthrosis These rises will subside 

aspiration and more rigid immobilization Exercises under 
to are postponed until the temperature has returned 

xvecks the patients are put on graduated 
( nceps exercises which will he more fiillv explained later in this 
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article Manj postoperative cartilage patients are read} for sedemity 
wotk in three to four \ieeks, and for more active endeavors m sir 
weeks In the Army, because of the rigors of camp life, the usual dis 
ability IS approximately twelve weeks before return to active duty 
Cysts of the Semilunar Cartilage -Cysts of the semilunar caralsges 
are due to mucoid degeneration of the cartilage substance, and art 
usually the result of direct trauma to the meniscus, or indirectl} of 
compression between the femur and the tibia The external cartilage is 
more commonly involved, the cystic area involving the peripheral pan 
of the middle third of the canilage 
The c>st IS multilocular and gives rise to a swelling beneath or just 
anterior to the external lateral ligament The patient complains of ach 
mg pam, but there is no locking, giving \va> or recurrenr swelling 
The diagnosis is made by the location of the sw elling, which can be 
seen and felt 

Treatment is excision of the whole c>st md the cartilage from which 
It arises 

DISTURBANCES OF THE COLLATERAL AND CRUCIATE LIGAMENTS 
Much has been written on the ligamentous structures about the knee 
f the various mechanisms 
' Brantigan and Voshell ' 
il review of these anicles 

IS recommended to the surgeon who would handle knee injuries 
In the Army relaxation of the ligamentous structures about the 1 nec 
constitutes a marked disabilit> , and it is a frequent cause for discharge 
from the service In review of a large number of cases ic is readilv 
apparent that the nature of « *1 • • , 

ated and, as a result, the eai i> i ■ i,i I 

observed that ligamentous in,i. ), I v 

jury and gi\en proper treatment, will respond with gratifying results 
This observation makes it mandatory that every knee injury be care 
fully evaluated at an earlv date in order to eliminate many permanent 
disabilities 

Mechanism of Injury fo the Ligaments Internal Lateral Ltga 
went —This injury is seen most often in football and skiing accidents 
The same mechanism is observed as in injuries of the internal semilunar 
cartilage, i e , flexion, abduction and internal rotation with the weight 
being borne on the foot of the affected side, and with the force 
’ the knee 

I qucnce, from this force are First, the 

^ leep fibers of the internal lateral liga 

ment, then, the anterior cruciate ligament, as it is stretched by the 
medial border of the lateral femoral condyle This type of injury often 
results also in a tear of the medial semilunar cartilage If a fracture or 
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the lateral tibial condvlc occurs, usually the ligaments arc spared The 
abo\e mechanism has been frequentK obscracd m eases a\ith lateral 
slipping of the patella Following displacement of the patella, the con 
tinned force frcqucntl) results in serious injury to the supporting liga- 
ments It is ad\isablc alwajs to check for internal lateral ligament 
injury m cases where there has been transient displacement of the 
patella 

The External Lateral LigJiwcn/ —Tears of the external lateral liga- 
ment are much more infrequent, and occur from a rc\crsal of the 
abose injur\— the force being applied from tlic inner side of the knee 
With adduction, internal rotation and flexion while the foot is fixed 
With this force there is, m sequence, tearing of the external lateral 
ligament, the anterior cruciate ligament and often the tendon of the 
popliteus muscle Occasionally there may be associated injury' to the 
common peroneal nerxc 

The Anterior Cnicintc —These injuries may occur as an 

isolated injury when, with the leg extended, a force is applied to the 
anterior aspect of the thigh, forcing the knee into hypcrcxtcnsion The 
posterior capsule is stretched, and then rupture of the anterior cruciate 
ligament occurs, occasionally an avulsion of bone at its tibial origin 
may occur 

The Posterior Cnictatc — With tlic knee flexed, forced 

posterior tibial displacement results m tearing of the posterior liga- 
ment Usually the tear is at its tibia! insertion, frequently with an avul- 
sion of a small portion of bone, but it may occur at the femoral inser- 
tion 

The above mechanisms are described by Palmer,® and constitute the 
m^t common mechanisms of injury 

lagnosis of Interna! Lateral Ligament Injuries —The internal lateral 
igament is the most commonly injured structure about the knee joint, 
an may be combined with other injuries As mentioned before, m all 
cases of knee injury, especially m suspected trauma to the semilunar 
wrti age, evaluation of ^e internal lateral ligament must be made Re- 
ova of the semilunar cartilage, even if damaged, will not correct an 
unstable knee 

Clinical Symptoms —Following injury, there is pain over the inner 
I ^ injury Frequently the pain is not 

ediately severe and the patient will continue with activity The 
tapidly, usually after a short time There is frequently 
tinct * ^ extend the leg, noticed more the next day, in contradis 
immediate locking of a torn cartilage The findings are 
injury, i c , the ligament rather than the 
exten^^ cartilage injury There is also loss of coniplete 

cause^^^^ ^ moderate to severe synoztus Abduction of the knee 
s pain over the torn ligament In severe tears there is frequently 



124 


IRA^CIS L wtsr 


marked spreading of the joint \\hcn the leg is forcibl> abducted This 
positne abduction sign is of utmost importance, and should always be 
cirefullj checked In marked relavation of the ligament this sign can 
lie easily elicited, however, in questionable cases the pain and spasm 
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Studies be earned out at this time The knees arc bound togctlicr and 
flexed slightl) on a pillow > with the \-n> cassette under the pillow 
The feet arc then w edged apart w ith sand bags Anteroposterior \-raj s 
are taken to ascertain an\ difference m the joint space on the inner 
aspects of the knees (Tig 82) 

This posituc \-ras stud} is of great xaluc, and we ha\c used it 
routinelj where clinical examination was not concUisuc 
Abbott, Saunders and others- feel that with an intact anterior 
cruciate ligament a knee in complete extension will not rcxcal a posi- 
tne abduction sign, c\cn x\ith complete nipturc of the internal lateral 
ligament but that, if the knee is shghtK flcvcd, the sign w ill he posi- 
tne Thej likewise feel that a posiiuc a!>duction rocking w ith the knee 
fulK extend suggests a tear of the anterior cruciate ligament, along 
with tearing of the internal lateral ligament When this test is positnc 
m an extended knee, following an acute injurx , thc\ feel that it is an 
indication for surgical repair Hcimrthrosis is usiialK present in liga- 
mentous injur} and is a cause for pain Aspiration of the knee joint is 
indicated for relief of pain xthich will facilitate examination and also 
to a\oid later joint stiffness A further aid in diagnosis is the use of 
noiocainc ntfiltratiou over the tender area With the relief of pain, the 
knee ma) show complete extension, thus aiding m the differential 
diagnosis of a cartilage injurv The presence of a positive drawer sign, 

1 c , increased anteroposterior motion, suggests cruciate ligament mjur}' 
Treatment Conscnativc-for minor strains, and those eases 
which show no evidence of severe separation of the joint surfaces on 
the abduction test, immobiU/ation m a cvhndrical cast for a period of 
two months with the knee in almost full extension, and xvith correc- 
tion of the valgus dev latinn, is recommended Hourlv quadriceps exer- 
cise IS essential during the period of immobilization, to be followed 
later b) more intensive quadriceps training On removal of the cast, a 
M inch wedge on the inner side of the heel is advisable 
2 Operative— In those cases where there is marked relaxation, signs 
of anterior cruciate ligament mjuiy or internal cartilage injur}, imme- 
diate surgical repair of the internal lateral ligament and, if necessary, 
excision of the internal semilunar cartilage is advised Following sur- 
gical repair of the ligament the leg is immobilized in plaster for a 
period of eight to ten weeks Emphasis is again placed on quadriceps 
exercises 

Late operative repair of the ligamentous structures has not proved 
satisfactory m most cases, and more has been gained b} vigorous 
strenghtenmg of the quadriceps The exceptions are those markedly 
unstable knees which necessitate bracing, m which cases ligamentous 
repair may be attempted, although arthrodesis may ultimately be 
necessary 

Injuries io ihe Exlernal Lateral Ugament -The symptoms are similar 
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to those of the internal lateral ligament injuries, but the tenderness is 
over the outer aspect of the jomt, most commonly at the fibular in 
sertion of the ligament Occasionally the peroneal nerve may be in 



Fig 8J -Showing a posiuve drawer sign for tear of the anterior cruciate Iga 
ment 

volved with resultant sensory and motor loss In external later^ hga 
ment tears there is adduction rockmg, and this sign can be confirmed 
with x-ray studies, using an adduction force rather than an abducting 
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force Tlie treatment is the same ns for internal lateral ligament tears, 
e’Tcept that the \arus tlc\iation is corrected and the shoe raise, a\licn 
used, is placed on the outer side of the heel The ligamentous tear mat 
be associated Mith an avulsion fracture of the head of the fibula 
Chronic relaxation of the external lateral ligament docs not jirodiicc 
as much disabihtj as tint of the internal lateral ligament, because the 
outer Side of the joint is well protected b\ the biceps femons muscle 
and the ilionbial band 




histo ^ injury to these ligaments is obtained by a careful 

^ type of trauma and bv the presence of synovial effu- 

crimrO 1 ^ ^^nianhrosis In a rupture of either ligament the patient 
is a n “given way ” The essential clinical finding 

right drawer sign (Figs 83 and 84) With the knee flexed to a 
bditv^^^i?’ cruciate ligament, there is abnormal mo- 

/ in the antenor direction In those tears of the posterior cruciate 
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ligament the tibia can be displaced backward on the femur to an 
abnormal degree This test should be made in comparison \\ith the nor 
mal leg Frequently after injury, there is considerable hemarthrosis and 
hamstring muscle spasm To evaluate the findings carefully the knee 
should be aspirated and if spasm is still present the knee should be 
examined under anesthesia X rays are essentia! as many cruciate Igi 
ment tears are associated with avulsion fractures 

Treawrent—Tbe treatment is the same whether the anterior or 
posterior cruciate ligament is mvoUed The joint should be im 
mobilized m a plaster cast from the groin to the toes with the knee 
flexed 30 degrees The head of the tibia should be pushed backwards 
in ruptures of the anterior cruciate ligament or pulled forward in 
ruptures of the posterior cruciate ligament This immobilization should 
be continuous for three months Throughout this immobilization 
quadriceps exercises should be diligently practiced and continued 
following removal of the plaster cast In cases of unhealed ruptures 
of the cruciate ligaments many ingenious operative procedures have 
been devised to reconstruct the ligaments Most of these make use of 
fascia lata to substitute for the ligaments The usual result is stretchino' 
of the fascia with a poor final result Persistent exercise of the quad 
riceps will give more gratifvmg results without the added trauma of 
surgery 

DISTURBANCES OP THE ARTICULAR CARTILAGES 

Osteochondritis Dissecans —This condition occurs m young people 
and IS characterized b\ a fragment of bone and overljing cartilage 
gradually sequestrating from a point usually on the lateral aspect of 
the medial condyle of the femur in the intercondylar notch The con 
dition may occasional!) occur invoKing the lateral femoral cond>Ie 
or patella The earlv s> mptoms are vague discomfort in the knee with 
occasional transitory synovitis and a slight loss of extension The 
patient as a rule is not seen in this stage As the disease progresses the 
fragment of bone and cartilage becomes free and the symptoms then 
are frequent transitory locking of the joint Synovitis is more common 
when the body is loose 

DiagJiosJS maj be suspected from the history of locking and the 
palpation of a loose bodv X ray examinanon is of course essential 
f^Figi 85 and 86) The Holmblatt x ray view is of marked value in 
the earlv cases This view shows the intercondylar notch and viill 
frequently reveal the lesion before the body has become free in the 
joint space , 

Treatment —The only treatment is surgical If the diagnosis is macl 
before complete sequestration the area of softened cartilage is com 
pletel) resected along with the underlying bone which is found to be 
loosened The defect m the femoral condvle is gently curetted Whe^ 
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the body is loose in the joint, early sui^cry is advisiblc to avoid trau- 
matic arthritis. The etiology of ihk condition is not fully known 
Koenig’ attnbuted it to the blockage in tlic end artery sijpplv mg this 
area on the internal condv Ic. Other aiitluirs attribute it to trauma alone, 
but this alone seems jnsufticicnt cause. 

Chondromalacia of fhe PafelU.— Chondronialacii of the patella is a 
disease charactcn/cd by a primary degeneration and fibrillation of the 
articular cartilage. It may occur as a prnuirv disease, although prob- 
ably It is the result of unrecognised trauma. It is frciiucnrly associated 
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^ 'g 86 -Large usicochondritic defect of latcnl femonl comblc 


*th other internal dcrangciiicnls of the knee. With the ivacrcasiug 
equenca of this diagnosis m Aniu experience, the author feels that 
j ^^dromalacn of the patella deserves a scry prominent place m the 
fscussion of internal derangements of the knee. A few cases have been 
present findings of chondromalacia and a history of previous 
^rgery, usually meniscectomy, without relief of symptoms (Fig. 87). 

for chondromalacia, the symptoms have been relieved. 
, ^ IS one of chronic disability with general symptoms of 

‘^^•^ogements of the knee. There is usually pain in the region 
^ P^telh and transient svnovitis after excessn e exercise. The most 
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constant complaint is crepitus, which is often quite audible as the 
patella passes ot er the femoral condyles The onset of symptoms vanes 
in the author's e'cperiencc It is frequently after direct trauma to the 
knee It is almost a constant accompaniment to a subluxacing patella 
In one case it followed recovery of a fracture to the anterior tibial 
spme The crepitus can best be elicited with the patient m the supine 
position, with the tliigh and knee fully flexed, and then having the 
patient extend the knee actively The crepitus can be palpated and 
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frequently is audible The x ray is of little value except for differential 
diagnosis 

Treatment the symptoms are severe enough ro interfere 

seriously with normal activities, surgery is indicated Adequate ex- 
posure to evert the patella is used A chondrectomy, m vvhich the 
fibnllaied cartilage is excised, may be done, or a complete patellectomy 
should be performed if the disease is so extensive as to make simple 
chondrectomy inadvisable 

The pathologic changes are lunited to the fibrillation of the car 
tilaginous surface of the patella The underly mg bone shows no appre 
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able change If the disease is of long standing there may be mirror' 
Le changes on the adjacent cartilage of the femoral condvlcs This 
noUed cartilage should also be rcmo\cd 

Postopentn c care is similar to that described for the removal of the 
nulunar cartilages Quadriceps driUmg is again of utmost importance 


DISLOCATION OF THE PATELLA 


There are essentially three t) pcs of dislocation of the patella to be 
onsidered, although the direction of the displacement of the patella 
fllua>'s the same, viz., to the outer or lateral side of the knee These 
irce t)pes are (I) congenital, (2) acute and (3) traumatic, recurrent. 
Congenital Dislocation of the Patella —The congenital t> pc of slipping 
atclla occurs m patients m uhout historv of mjur\ , and upon ctamina- 
on the patella is found to ndc o\ cr the lateral femoral condyle w hen- 
ver the knee is flexed In such eases there is frcqucntlv a long, infra- 
>atclkr ligament associated vith an underdeveloped lateral femoral 
ond>le A tendenej to genu valgum frcquentl> is present There is 
iso relaxauon of the mesial or internal ponion of the capsule of the 
■nee One or more of these congenital anomalies may be found m any 
IV cn case 


repair is the only method of ucatment Great care m 
valuation of associated dcformitj is essential In general the most ade- 
luate correction results from plication of the internal capsule, com- 
bined With patellectomy or tibial fubcrclc transplant It mav be, m 
ertam c^es, necessary to elevate the external condvic or to correct 
nt knock knee deformity by osteotomy 
raumahe Dislocation of the Patella —The second tv pc, or traumatic 
IS ocation of the patella, usually occurs xvhen the tibia is abducted and 
^xtemaUy rotated, associated with a forceful contraction of the quad- 
^jeeps mi^cle, thus producing the dislocation A shearing force striking 
p e patella from the inner aspect may also produce the dislocation 
equently these patients have factors predisposing to their dislocation, 
locar^ capsules, or knock knee tendencies "WTien such dis- 

khp o^cur, the patella frequently reduces spontaneously' as the 
ofte^ ^bitended, or may' be reduced bv a bystander Qmical findings 
tend ^^S^r after reduction, but usually include a synovttis and 
inner margin of the patella Differential diagnosis 
j, p Cartilage injury may be difficult, necessitating a careful elicita- 
ence° ™story and a check for laxity of the patella In our experi- 
internal lateral ligament and occasionally 
The cruciate ligament are not uncommon 

Case CO ® traumatic dislocation of the patella m the acute 

tn a cylindrical cast, maintaimng the 
extension for a period of two months Again, great care must 
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be observed to maintain the quadnceps muscle strength by appropnare 
exercises 

Recuffenl Dislocation of the Pafella —The third C> pe to be described 
that of recurrent dislocation of the patella, is usually seen m patients 
with uncorrected or neglected weakness of the vastus mternus muscle 
or in those cases with a rather pronounced knock knee deformity In 
such patients a sudden contracture of the quadriceps muscle with the 
knee in a flexed position directs a lateral pull on the patella resulting in 
dislocation In all cases of recurrent dislocation of any standing we 
have found an associated chondromalacia of the patella It is well 
known that such cases lead to a marked arthritis of the patcllofemoral 
joint 

As regards treatme ’ ^ 

congenital dislocatior 
should be examined 

should be instituted for this also as described in the discussion of this 
condition Simple excision of the patella is not advisable for slipping 
patella ■« ithout other corrective measures as there will be a persistence 
of the slipping of the quadriceps tendon e\en as there was of the 
patella 

DISTURBANCES Of THE FAT PADS 

Occasionally there may be changes m the infrapatellar fat pids 
which result m symptoms suggestive of internal derangement Hyper 
trophy of the pads with elonganons which may become nipped b^ 
tween the femoral condyles and the tibial surfaces leading to recur 
rences of pain and simulated loci mgs are occasionally seen The dug 
nosis can only be made b) surgery and the treatment is partial or 
complete resection of the fat pad This condition is not common and 
while frequently described it is probable that this accounts for vef} 
few cases of knee disability 

OTHER DISTURBANCES OF THE KNEE SIMULATING INTERNAL DERANGEMENTS 

Synovitis —Acute or chrome synovitis may at times give symptoms 
similar to internal derangements In the presence of joint effusion a 
careful history and physical examination will aid m the differential 
diagnosis 

Fractures —Fractures of the tibial spines minor fractures of me 
patella and those fractures mvolvmg the tibial plateaus or femoral con 
dyles may all simulate internal derangements The xray will reveal 
the true nature of the injury and careful examination will aid in ruling 
out other associated ligamentous or cartilage damage 

Pellegrini Stieda s Disease —Strain of the internal lateral ligament mav 
result m a calcification m the region of the ligament The symptoira 
are those of a chronic internal lateral ligament strain There is pam 



n the inner aspect of the knee, most marked after use, accompanied 
ij occasional mild swelling There is usualK no instabilit> X-ra> 
nidics re\eal the calcified deposit The treatment in carl\ eases is 
mmobilization of the leg in plaster for a period of three to six weeks, 
olloucd b\ a one-quarter inch raise on the inner side of the heel to 
\oid further strain. When the calcification is extensive and the s>mp- 
oms are resistant to conservative treatment, surgical excision of the 
alcificauon maj be undertaken Care should be observed to avoid 
urgerv, however, until all conscnxitivc measures have failed 
Osfeochondromafosis —Osteochondromatosis is a disease characterized 
ly the presence within the knee joint of multiple osteocartilaginous 
oose bodies The ctiologv of this condition remains obscure, although 
he s>novial origin of the loose bodies is gcncrallv accepted, and often 
t surger} some of the bodies arc found attached to the svnov lum No 
3ses of this disease are described m our senes Tlic reason for this is 
pparent as the histor} of swelling and locking of the knee, together 
vith X raj examinations, eliminates such individuals before Armj 
nduction 

The treatment of this condition is cntirclj surgical, and at time of 
iperation necessitates a most careful exploration of the joint An x-ra> 
heck at time of surgerv is a valuable adjunct Total svnov cctomv is 
requendj indicated in addition to removal of the loose bodies 

QUADRICEPS TRAINING 

In all cases of knee injurj there is an unusuallv rapid atroph> of the 
[uadneeps muscle As has been prcviousl) pointed out, this muscle 
s the pnncipal support m preventing rotation of the knee m all its 
Positions except complete extension In cverj case of knee injury, 
■^cept open wounds, recurrent hemorthage Or possible infection, exer- 
tses to strengthen the quadriceps should be given at least five minutes 
’ut of every hour daily The exercise should be active Massage or 
metric stimulation is passive, and will not restore voluntary control 
t is our practice to superv ise quadriceps exercises tw o or three dav s 
so that the paaent leams how to actively contract his 
yen ^ exercises arc resumed w ithin forty -eight hours after sur- 
5 or as soon as postoperatire reaction will permit The exercises 
5 ®^"^"eightbeanng When all synovitis has subsided, and motion 
J " 3y to normal return, the patient is then put on a definite 

iised^h”^ increased muscle exercise This is obtained by a method 
3 e a r ^ lifters A metal shoe and bar, on w hich w eights can 
Dosif^ ^ attached to the aflfected leg, and the patient, in the sittmg 
Posi/°”’ fully extend the leg and return it to the flexed 

''Eights are increased as power of the thigh will allow 
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postopcrati\ c “knee cartihgc" ease sliow approxinntcly nornnl 
thigh measurements after t\\ o to four \\ ccks* u ork u ith these eights 

The importance of careful attention to qindnccps redevelopment 
cannot be overstressed, and many eases which have defied previous 
treatment will show marked improvement when the thigh is strong 

SUMMARY 

1 ‘ Internal derangement of the knee” is a general term and should 
not be used as a diagnosis 

2 An accurate diagnosis of knee mjur> is indispensable to proper 
treatment 

3 Immediate recognition of acute ligamentous injur)' of the knee is 
of prime importance Only proper carl) treatment will prevent perma* 
nent disability 

4 Lesions of the posterior portions of the semilunar cartilages can- 
not be excluded by surgical inspection of the knee joint Wien clinical 
findings indicate the presence of such a lesion, a complete excision of 
the cartilage « indicated, whether or not the lesion can be seen at 
time of surgrey, 

5 Chondromalacia of the patella is a definite clinical cntit)' and is 

frequent occurrence than is general!) recognized 

6 Adequate quadriceps pow cr is an absolute ncccssit) to the normal 
functioning of the knee Proper supervision and training of the quad- 
riceps muscle in all eases is advised In our experience, a method used 
by weight lifters, with focal attention to the muscle, and against in- 
creasing resistance, has given results superior to those obtained from 
conventional ph)siotherapy 
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MANAGEMENT OF LESIONS OF THE SUBTALAR JOINT 


Emil D W Hauser, M D , F A C S • 

SUBTALAR LESIONS DUE TO STATIC CHANGES 

The most common lesion of the subtalar joint is a displacement o{ 
the calcaneus laterally, or a valgus deformity, due to an imbalance be 
tween the demand made upon the foot and the capacity of the foot 
to carry out the work required of it This is the ordinary valgus de 
formity seen m pes valgoplanus as a result of prolonged foot strain. 
The retention of this position alters the relationship of the two articu 
lar surfaces of the subtalar joint This position will cause a strain on 
the ligaments in this area, and set up an inflammation within the articu 
lation Itself The inflammation of the joint, if prolonged, will result m 
arthritic changes, so called chronic hypertrophic arthnos (arthrosis) 

Principle of Treatment -The treatment first consists m a reaUgnmem 
of the articulation This is done bv bringing the heel into ^atus It is 
essential, howeter, that the normal relationship of the heel to the 
anterior part of the foot be retained If the anterior part of the foot is 
brought into supination while bringing the heel into varus, there vill 
be a tendency for fixation of the supmated position Bringing the head 
of the first metatarsal bone onto the floor would force the heel into 
valgus, so that raising the inner side of the anterior part of the foot 
would tend to counteract the effect of bringing the heel into varus 
It js therefore necessary to bring the heel into varus, and at the same 
time lower the inner side of the anterior part of the foot so that the 
medial side of the foot rests on a lower plane than the outer side The 
head of the first metatarsal bone is then lower than the heads of the 
second and third metatarsal bones With the anterior part of the foot 
in pronation and the heel in varus position, the normal relationship of 
the articular surfaces of the subtalar joint w ill be re established 


Case Report 


The first case to be presented is that of a 6 year old boy who came m co™ 
plaining of trouble with his left anUe The heel turned out and the parents also 
noticed that he had a complete fiatfoot (Fig 89J He walked with outwani rota 
non of the foot and also had a valgus at the knees There was some 
the knee and heel on the right side but it was much worse on the left e 
calcaneus turned out at the subtalar loint and the head of the first tneiatana 
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lionc was dis^^laccj upward Tlictx was a contplcit low of ii>c lonjsitudmal arch 
and no anterior or transserse arcli Hie foot was free ho\'c\cr As 1 tooV ibis 
heel m in> hand and brouplu it o\cr into aarus, iliis ni<ncment "as in the sub 
talar joint As soon as wciplu bcanntr was placed on the foot the heel would 
CO hack into talcus It was mj object, therefore, to bnnp the heel into sanis 
and hold It there, and then tram the foot so that the heel would st3> »n this 
pos tion w ith w cichi bcanne 



fig 89 -Flatfoot m child with saliru^ at the sulitalar joint, nvo \icus 

Treafmenf with Adhesive Tape — Tlic most pncncal niciliod of bnng“ 
'iriis IS to ntsc tlic inner side of tiic heel of the shoe 
m this boj, I first held the lied otcr by menns of idlicsitc strapping 
Compound tincture of benzoin as as used first to paint the skin, coAcr- 
>ng the outer side of the heel below the mtllcolus, the bottom of the 
heel, the inner side of the foot nnd leg up o\ cr the middle third of the 
foot ''as held in position bj means of i l-mch webbing 
band about a ^ard long The child took one end of the webbing in 
each hand, and A\ith the loop o\cr the anterior part of the foot, the 
oot was brought into supination with the heel m Aims With the 
P^f^ent sitting on a table and the legs hanging ever the side, it is easy 
to apply the tape to the heel The l-mch adhesive tape is started at the 
outer side of the heel and brought around under the heel, to be fas- 
tened up on the medial side of the leg The next strip of tape overlaps 
f prcuous One, and is SAAUng around m the same way This is re- 
peated until the entire skin of the medial side of the leg is covered 
t'O cross strips are run o\ er the upper ends of the tape on the medial 
^ae of the leg, two cross strips just abo\e the medial malleolus and 
hpA strips below the medial malleolus On the outer side of the 
the tape js also reinforced b> transverse strips This holds the 
in Varus Since the foot is pliable and there is nothing to hold the 
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anterior part of the foot m supination, it will go back into normal 
position As the boy stands wA the adhesive strapping applied the 
heel IS in varus and there is a normal relationship of the subtalar articu 
lation, the heel is in supination and you know that the articular sur 
faces of the subtalar joint are in nonml position The longitudinal 
arch has been re-established 

Treatment with Pads In Shoes— To hold this position further a pad 
was placed m the shoe The pad is formed of resilient felt, which is soft 
enough to be comfortable and yet firm enough so that it holds the 



Fig 90— Felt pads to correct valgus at the subtalar joint (From Hauser, 151$ 
cases of the Foot’ ) 

position of the foot The pad is shaped bj means of a sharp knife to 
form an inclined plane, and is then placed beneath the Jongitudiiw 
arch with the height of the inclined plane on the medial side of the 
foot (Fig 90) This tends to brmg the heel into varus To further 
insure that the inner side of the anterior part of the foot v.i\\ rest on 
the ground, a second pad is placed behind the heads of the metatarsa 
bones This pad also is shaped from the felt to form an inclmed plane 
The incline, however, is directed from the outer side of the too 
tow ard the medial side Since the head of the first metatarsal bone no 
mally should rest on the floor, this pad must extend only to benea 



g Correcuve shoes used to alter the ^algus at the subtalar joint 

■he bar plane of heel corrects the valgus while the inclined plane of 

normal position of the antenor part of the foot (From Hauser, 
diseases of the FootM 
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the fourth metatarsal bone Since the fourth third and second jnew 
tarsal bones are raised higher than the first and fifth, the trenstsrse 
arch IS definitely re-established, and tv ith the head of the first metatans] 
bone down on the floor and the heel in varus, there is a very definite 
longitudinal arch 

Treahnenf wifh Correcfive Shoes —With the normal position of the 
foot restored, the next problem was to re establish proper use in this 
position Since the normal use of the foot is walking, if we could get 
this boy to walk with the foot held m this position we would he 
dealing with the most practical type of exercise We could not con 
tinue the use of the tape over a prolonged period of time, because of 
irritation of the skm The shoe that he wore when he came in had a 
stiff shank, therefore he could not walk in a normal manner To obtain 
more efficient correction we took the metal shank out of that shoe 
and then raised the inner side of the heel of the shoe ^ inch to throw 
the heel into varus To be sure again that the inner side of the anterior 
part of the foot would be lower than the outer side, w e used a trans 
verse bar on the sole of the shoe, to cake the place of the anterior pad 
inside the shoe This bar is constructed so that it forms an inclined 
plsne which is higher on the outer side than on the medial side, Furtiier 
more, the bar ends behind the head of the fourtii metatarsal bone In 
this \v ay the shoe will bring about the correction which w e obtained 
by means of the strapping and the pads (Fig 91) 

Normal <Saif a$ Correehv© Eierone —With this type of shoe the child 
had to leatn to use the foot nornially We first let him walk as he had 
been accustomed to He walked with both feet turned out, his body 
sagged and he shifted his weight from one foot to the other without 
any propulsive force coming from the foot itself This was the typical 
flatfoot gait We taught him to pull himself as nil as possible, to turn 
the toes m so that the feet pointed straight ahead and to place the heel 
on the ground with the foot m dorsiflexion Holding this doisiflewd 
position the body weight rolled over the heel In this position v-ith 
the foot dorsiflcxcd and the knee held rigid, a long lever is formed 
one arm of the lever being the foot and the other the lower extremity 
As he held this position and rolled he got a leverage action whiv-hm 
abled him to walk with the mimmum amount of eflPort (Fig 92) He 
rolled all the w ay o\ er the heel and gradually ov er the outer side of 
the foot and then pushed off the ground the very last thing withiW 
toes In so doing the weight was transferred from the heel over the 
outer side of the foot and then across over to the great toe With the 
supmated heel and the transverse bar raised on the outer side, 
movement was easily executed Since lie had never been accustomed 
to w alk this way , f advised that he only practice this gait for a pew 
of five minutes at a time to start, but that he do it ten times a aaj 
increasing the time gradaa}ly Otherwise there would be a tendeticv 


(n SLIMAI\K J<HSt HI 

not to use the corrections, hut to 'talk ^\^tll lus old fiatfoot pic, or 
if he tned to ualk corrcctlt for too lone a time at first he m ould be 
certain to detclop muscular strain ^\hlch might di'^couragc h« con 
tinumg Mjth the treatment 

ConcJusions ~Bs practicing this gait the Ims is nos\ able to walk in 
this manner nutomaticalls and has forrjtcd a definite habit, so that he 
cancarrs out the correct exercise lurbour efforr Hie icrv fact that 
fhe foot IS in normal position as it is seen now , and that the nonnal 
subra/ar relattonshtp has been re established, has rchci cd the s\ mptoms 



9 ~lUustnfion to demonstrate nonnal gait which ts used for corrective a. 
erexsc (From Hauser, Diseases of the Foot”) 

^^mplained, and as ill also pretent an\ recurrence or 
^lopment of serious trouble at the subtalar joint Because of 
jv of the articulation m normal position, w e are assured 

c hdi be no recurrence of the subtalar disorder 

SyswCAR LESIONS DUE TO ANTERIOR POLIOMYELITIS 

3t the subtalar jomt due to anterior pohomAeUtis will 
'^Pe mthouc braces and gi\e nse to the most se\ere 

'^Igoplanus If this condition is allowed to conanue, the 
position of the heel wnll influence the knee so that there is also 
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a genu valgum present In addition, when the Uvo surfaces of the sub- 
talar joint are no longer in normal relationship there is an increase 
of friction rub vhich ultimately lead to arthritic clianges. The 
restoration of the normal relationship of this articulation soon after 
the occurrence of the poliomyelitis is always simple, but if the changed 
position is allowed to remain then contractures are acquired which 
prei ent the normal replacement of the heel 

Cate Reporf 

This 12 year old buI came for cxaminaoon because of an instability of ih* 
right foot. She had anterior pohomyelios when she was 1% years old, and it 
affected the right lower cvtrcnuiy Ac first che hmb w^s completely panlyrei 
but gndusUy she regained some poxver The recovery was more rapid at first; 
and the strength increased with use but the strength at the ankle never renuBed 
and she was not able to get about without the use of a brace 

Diagnosis —There tvas shortening of the right extremity with 
atrophy The ankle jomt w as flail There « as a flaccid paralysis of the 
muscles controlling the foot The quadneeps and flexors of the knee 
had good strength and showed but slight weakness The patellar and 
Achilles reflexes were absent on the right We had, therefore, a diag 
nosis of residual anterior poliomyelitis with an instability of the right 
ankle joint, which required a brace to enable the child to walk 
PrlneipU of Trealmenf -In this instance, bringing the foot into nor 
mal position could easily be accomplished but there w ere no normal 
structures to hold it there so that the patient had to use a brace We 
, \ would ha\c CO obtain stability m some other way, in order to get fid of 
J the brace In this case it was necessary to do an arthrodesis of the 
subtalar articzdation, to eliminate the lateral movement which caused 
the instability Since the foot can onlv be imcrtcd or everted, this 
implies that the mo\cment of imersion would include bringing the 
heel into varus w irh supination and adduction of the anterior part of 
the foot, while e^crs;on would mean that the heel is brought into 
valgus with abduction and pronuion Therefore, the movement at the 
subtalar articulation is always associated w'lth movement at the talo- 
navicular and astragalocuboid articulations If the heel alone were 
fused then the talonax icular and calcaneocuboid articulations would 
receive abnormal strain and give nsu fu symptoms To increase the 
stability and prevent the future development of arthritic changes it 
was advisable to fuse the talonavicular and the calcaneocuboid articida 
tions at the same time that the subtalar joint was fused To obtain the 
fixation the fusion opemtion tras carried our 
OperaHve Treaimenl— An incision about I inch m length was made 
o\er the antenor lateral surface of the foot below the malleolusA 
Martin bandage was used Tlje fat pad w as dissected out cleanly 
astragalonaticular articulation was exposed and the joint cartilage 
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was entirely rcmo\cd. The asiragalocuboict articulation was then c.\- 
posed and the cartilage rcmo\ eel, Tlic subastragaloid )oint was then 
obliterated. The astragalus at the na\icu\ar contact was cnishcd by 
means of a chisel. The foot was then put in proper alignment with 
the raw bone edges coming in contact. Tlic wound was closed and a 



S J End result after manipulation and fusion. Upper, Range of motion Lotrer, 
Show s improt ed appearance w »th st3bilit>'. 

applied with the foot held m the position of 

The 

^ressed^^^*^ entful postoperative course. The w ound w as 

a w mdow in the cast. There was old 
iiinth d dressing and the wound was moist w'ith serum. On the 
the sutures were removed. The wound healed, and on the 
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uventy-si\th postoperative day the cast was changed and the patient 
discharged from the hospital The fifth week after operation weight 
hearing w as permitted in the cast nie cast w as replaced at which time 
the foot was found to be in excellent position and the arthrodesis was 
firm We allowed the child to walk m the cast for three months I 
could possibly have used the cast a little less if wc had made a form 
fitting brace, but I felt it was safer to hold absolute fixation, and much 
more practical than trying to find a brace m the time that it was 
required 

Conclusions —The cast was released gradually and the patient, as you 
see her before \ou, walks with a stable firm ankle, with no pain and 
without the use of a brace (Fig 93) 

SUBTALAR LESION DUE TO FRACTURE OF THE CALCANEUS 

A fracture of the calcaneus with the exception of the beak type 
of fracture, involves the subtalar joint The treatment, as m all frac 
tures, consists in reduction fixation and re establishment of noma! 
function The reduction may be earned out under local anesthesia or 
under general anesthesia With the knee flexed and the foot in plantar 
flexion to relax the tendo achillis the fracture can be reduced manu 
ally A compression that causes a locking of the fragments and a widen 
ing of the bones can be reduced by means of a Bohler compressor 
which consists of two kidney shaped metal pads that can be screwed 
together to forcefully compress the heel After reduction, fixation is 
best retained b> a form fitting plaster of pins cast Occasional!j a 
severe case max require skeletal traction 

The Problem of Rehabilitation in Fractures of the Calcaneus —More 
important than the reduction and fixation in m) opinion is the prob 
lem of rehabilitation Since the foot is put up m equmus there is also 
a tendencx to contraction of the posterior group of muscles If tlie 
heel IS left m valgus there is certain to be a valgus contracture with a 
painful foot If the foot is brought into supination exen though the 
iieel IS in xarus the anterior part of the foot becomes fixed in supim 
turn (Fig 94) A fixed supinated position will force the heel intii 
xalgus xxith xveight bearing As soon is union occurs usuallv a pefKN* 
of about six weeks it is nccessarx to correct the equmus position of 
the foot and bring the foot about to a right angle and also to be sure 
that the heel is in xarus xihile the head of the first metatarsil bone is 
on a lower plane than the head of the fifth metatarsal bone 

Statistics of large clinics is well as of insurance companies show 
that the prognosis of fracture of the calcaneus in the past has been 
extremely poor According to some statistics the best result that cou 
be hoped for is a 10 per cent disability, and the poor results go asn<? 
IS 80 per cent disability for the injured hmb In ill rises tint 
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been anaKzcd, the ilisahilit\ was the fcsuU of pun >n the lied, and 
this pam was associated witli muscle spasm and valgus dcfonmtv of 
the heel The vravs showed articular changes m the subtahr joint 
Since the pam was believed to be due to the artlintic clnnges m this 
)omr, the recognized trcntnicnt was to fuse the arttculmon Manv sur«- 
gcons have felt that since such a high percentage of these ca^cs dc 
vcloped arthritic changes later, it was advisable to fuse all calcaneus 
fractures that involved the joint as caflv as possible, the assumption 
beintr that thev were going to give trouble, therefore it was advisable 
to fuse them at once and thus decrease the hospitalization penod as 



e 94~Fucd supination resulting m \ 3 lgus of the heel {From Hauser, “Dis 
eases of the Foot.’ ) 

period of disability The fact has been overlooked that all 
lornutt calcaneus that give trouble have a valgus de 

and the trouble the> have the more severe js the deformit>, 

where acute cases have a peroneal muscle spasm In the cases 

that the were no arthritic changes visible b\ x raj it was assumed 
some cas^^^" fracture into the joint There still were 

t'o which the fracture was not into the joint and there were 

these no ?”^tiges by x raj, and vec there was extreme pam For 
itrthritic was offered The assumption that if there were 

\\avr»/.r^ anges present these arthritic chances caused the disabibtv 
^permitted to go unchallenged 
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My experjence has been that every case of fracture of the calcaneus 
that IS in valgus position gives rise to pam with weight bearing Like 
wise m every case m which normal position at the subtalar articulation 
IS re-established and the antenor part of the foot is m normal position 
and normal function is possible no symptoms are present From m> 
experience with these fractures I have concluded that the arthrit c 
changes are not so much a result of fracture within the joint as of an 
altered relationship of the subtalar joint which gives rise to irntanon 
and inflammatory reaction and ultimately arthritic changes Cases in 
which there were fractures within the joint and the normal posiuon 
was established after the fracture healed and resulted m complete re 
establishment of function without pam whereas fractures that did not 
involve the joint but m which the position of the articular surfaces 
of the subtalar joint was altered gave nse to the typical pain seen m 
the fracture of the calcaneus Furthermore a fusion of the subtalar 
articulation m the valgus position did not give relief of symptoms hut 
left a persistence of pain while old cases which had been neglected 
and shosved arthritic change were relieved by restoring the normal 
relationship at the subtalar aniculation 

Case Report of Fracture into the Subtalar Articulation with Complete 
Recovery 

The Arse case s that of a young man who susta ned a fracture of the cal 
caneus which went into the talocalcaneal loint On November 15 1959 he fell 
20 to 25 feet landing on hts right heel 

Treatment— A temporary splint was applied immediately after the 
injury and he was sent to the hospital twenty four hours later The 
fracture was reduced and a plaster of pans cast was applied Three 
weeks later a form fitting cast was applied directly to the skin and the 
patient w as permitted to go home in another w eek. A caliper 
applied to the cast but no weight bearing was permitted until slx 
weeks after the fracture He remained in the walking cast for eight 
weeks When the cast was removed an Unna paste boot was applied 
and corrective shoes started The heel of the shoe was supmated Vi 
inch plus A second Unna paste boot was applied after two weeks and 
worn for two more weeks TTicn the Unna paste boot was remove 
and a Tetra bandage applied The patient continued with the cor 
rective shoes and corrective gait and returned to work three months 
after the fracture The x ray shows the fracture withm the joint 

D scussion of Case -According to the accepted conception tbs nwn 
would have a permanent disabibty and therefore it might be ad^a 
to fuse but as you see, he had an uneventful recovery and is able r 
carry out his normal occupation without return of symptoms 



MAN'AnEMENT Ol- I-ESIONS or SUBTALAR JOINT 

Case Report of Fracture without Invohfcment of Subtalar Joint, with 
Poor Result Until Statics Corrected 

The second case is that of a man ssho raslained a f’V!e'h?d‘fa"kn 

at rhe ape of 41 in June. 1919. I first saw .him sri ssionriis laic .1 c had fal n 
(tom a height of 10 feet and teas taken immediately to a hospital sshere 






Fig 9S.-Eiacturc of the calcaneus, subtalar joint not Involved, with pcrsis- 
ttnee of pain. Upper, With persistence of pain Lower, Correction of valgus witn 
relief of pain 

fracture was reduced The fracture was said not to be through the joint (Fig. 
was in cast eight weeks and this was foUowed by physical *^rapy. 
When he came to me he was stiU unable to return to his regular as an 
^'ecttician. He had previously been advised by the attending surgeon to nave a 
t'Jsion operation, and he was then referred to me for further treatment. 


^'agnosis.-Exammation showed a \algus of the hee^ with weight- 
bearmg, and the patient complained of pam beneath the lateral malleo- 
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Jus There -was swelling, tenderness and slight discoloration in this area 
The patient had a spread of the anterior part of the foot and the head 
of the first metatarsal bone was displaced dorsally Diagnosis was made 
of a fixed valgus deformity of the heel following a fracture of the 
calcaneus 

Treatment— The foot was • i * ^ i ' 

varus, and this position was « ' . >. ■ 

The tape was started below i ' ' mi 

die third of the leg on the medial side The strapping was reinforced 
after three days Corrective shoes were then started, with the heel 
raised % inch on the inner side and the bar raised inch on the 
outer side Novocame was injecced below the lateral malleolus and 
this relaxed the peroneal spasm so that further correction was obtained 
with the restrappjng The strapping was continued for sw weeks being 
replaced at intervals of about every seven dajs The supination cor 
rection of the heel of the shoe was then increased from H 
% inch When the strapping was removed a Tetra bandage was ap 
plied in an attempt to force the heel further into varus The patient 
returned to work five months after the treatment was started He 
continued to work in his corrective shoes It is now about five years 
since he was first seen He has no symptoms is able to do all his work 
and has made a complete recovery 

Conclusions —This case shows rather convincingly that the symptoms 
were due to the altered position of the subtalar )Oint rather than to the 
fracture even though the calcaneus showed some exostosis on the 
lateral side which was said to be causing the pain The original sur 
gcon had m mind removing the exostosis and fusing the subtalar joint 
However, by bringing the heel into varus and re estabfishmg normil 
position at the subtalar joint, function was restored The continuous 
use of the foot in this position brought about normal strength so ths! 
the patient is able to carrj out his usual work without any tendenc} 
toward recurrence of hjs symptoms 


Case Report of Fracture into Subtalar Joint with Excellent Reduction but 
Persistence of Pain 

Ths. case is a tom who came to me nine months after his in)ury w ^ 
a fracture of the calcaneus There was pain in the heel constindj even w 
resting but the pain was so severe with weight bearing that he was una e 
carry out any gainful occupauon He onginall} fell P feet whle at ^or * 
following his fracture the posiuon by x ray was said to be good A pljf 
pans cast was applied and he was in cast for eight %veeks without 
mg After removal of the cast the foot was painful and swollen anti m P 
and swelling increased with weight bearing 

Diagnosis -Examination revealed a supination anterior pan 

of the foot, w hich w as fixed The patient also had a hallux \ g 
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to bring the heel jnto varus and bold it there while trying to bnng the 
head of the first metatarsal bone down so that it was lower than tht 
head of the fifth 

Treafment.-I advised manipulative correcuon under general anesthe 
sia, which was earned out. The Haglund footboard was used to bring 
the foot into dorsiflenon since there was some shortening of the tendo 
achillis. The heel was brought into varus by means of the Haglund 
footboard, using the lateral leverage on the board (Fig. 96). The 
Thomas wrench u as applied to the heel to force the heel into an 
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or tuo \\eeks, and while he was wearing the boot the corrective 
hoes were started. Tlie inner side of the heel of the shoe w’as raised 
inch and the outer side of the t^ans^•e^sc bar was raised incli. 
e was then taught to walk with the heel-and-toe gait. He carried 
his out and was able to go back to work after three weeks, lie has 
low been working for a period of about four years. As seen today, 
le has no pain, he is able to work and can stand on his feet and walk 
\ithout trouble, but with heavy lifting he still lias sonic pain in the 
ubtalar area. 

Concluslonj.— This is a case of a man who had a fracture within the 
oint. It was a compensation ease and was said to have been a perfect 
eduction, and yet he had total disalulity until correction of the altered 
losition of the subtalar joint was oliuincd. He was referred to me for 
1 fusion operation, but before fusing it was ncccssar>’ to re-establish 
ormal position of the foot. However, as soon as normal position was 
c-«tab!ished it was no longer necessary to fuse, since lie had relief 
He, of course, would not consider any surgery’ for 
this foot at the present time. 

Case Report of Subtalar Fusion with Persistence of Pein 

was^tTP ** * * fracture of the calcaneus In 1934. He 

Thp manipulation and cast and the result was a painful heel. 

P m t»as on the outer side of the ankle and the x*ra>' showed some over- 
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growth in thi^ area An opcraoon was carried out and the exouosis was removed 
He had had two other operations which were said to be of a s tn lar type 
removal of excessive overgrowth on the lateral side of the calcaneus J 
saw him he had an excellent fus on of die subtalar aruculauon (F g 98) H« 
complained of the same pain he had had ever since the fracture The pan was 
on the outer side of the ankle and also over the front part of the ankle The 
heel was in valgus and the peroneal muscles were in spasm There was a supna 
tjon grade III on a basis of I to IV in the anteror pan of the foot and there 
were flexion con«actures of the toes 

Diagnosis— This patient offered a very difficuft problem since the 
foot xvas fused m the valgus position and there were symptoms which 
caused a total disability of this foot TTie thought arose that the onlj 
wav It could be corrected would be to do an osteotomy through the 
subfaldr articulation and correct the valgus deformity This is 3 rather 
formidable procedure in a man who has hid a good deal of surgical 
treatment and a great many contractures already present He had some 
shortening of the tendo achiUis and a severe supination contracture 
as w cil as contracture of the toes The supination contracture was such 
that he walked on the outside of his foot and the contracture of the 
toes caused friction rub on the dorsa of rhe toes Before doing an 
osteotomy it would be necessar> m any case to correct the supmai ofi 
deformity and the contracture of the toes as w e)J as rhe short AchiDes 
tendon 

Trsatmenf -By means of the Haglund footboard under general an 
esthesia the foot was manipulated and the toes were stretched and 
the tendo achiUis was stretched and some correction was taken of 
the supination "Force was also exerted against the valgus position of 
the heel The Thomas wrench 'Vas applied to the heel and some cor 
cection was obtained I realized of course that there was a fusion of 
the subtalar joint and that what correction was obtained at the ankle 
joint was bv stretching the ligaments but 1 preferred the stretching of 
the ligaments at the ankle joint to retention of the valgus position A 
cast was then applied and the patient was allowed to walk in the 
I or the first two daNs there wis some pun and then he was able ui 
w ilk with comfort 

This same tvpe of manipulation was repeated it the end of three 
weeks and further correction was obtained The anterior part f f the 
ftot was m better position and slight miprovenient in position w? 
gamed at the heel Again at the end of four weelcs the rnanipufati n 
was repeated This time definite improvement was obtained and a ca f 
was applied The patient was now able to walk great distances m r e 
cast m fact he went rabbit hunung with the cast on When the cas 
was changed again as much correction was obtained ^s was possi f 
b\ means of manipulation without anesthetic . 

This correction was repeated acintenab of about four weeks an 
in all the pttient hid seven casts When the list cist wis remove 
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nna paste boot \\as applied to prc\cnt rcciirrcnec of the swelling, 
nd the corrcctuc shoes were started Tltc heel was nised ^ inch on 
he inner side and the inns\crsc bar was nised Yi inch on the outer 
ide He was able to return to work as a carpenter after three months 
de eontinucd to work until the war broke out, when he was drafted 
nto the Arm) and passed his examination, and he has been in the 
enicc ever since 

Conclusions —This ease shows that it is not the arthritic change m 
he subtalar pint that causes the pain It also shows that in spite of 
usion w ith the foot in the w rong position, w hen the correct position 
vasobtained the sxmptoms were relieved 1 liis is not a new experience 
urgeons who have been fusing the subtalar |oint with the idea of get 
>ng relief for this verv difficult fracture have, in reporting their sta 
istics, shown that as high as 35 per cent had iinsatisfactorv results 
1) stand on the fusion operation is that if >ou cannot get relief in 
in) otherwa) xou nia) consider a fusion I liavc found that b) taking 
ocrecion of the defomiitv at the subtalar joint )oii will get relief, 
ut if )ou are not able to retain the corrected position in anv other 
'vay It would be permissible to retain it b)’’ means of a fusion Here 
I emphasize the value of retention b) rc*cstabhshing the normal 
nnciion which in this ease is the rc-cstablishnicnt of nonnal gait If 
'ou get these patients to walk corrcctl) after )ou have obtained cor- 
rect position, the) will not have a return of the s)mptoms 

lesions of the subtalar articulation due to fracture of the talus 

IS offers serious problems, particularh if there 
sar ^ fracture with displacement of fragments It ma) be ncccs- 

tha^t straighten out the fragments and remove those parts 

, to interfere, but in most eases it is a question of lining 

\\h ^ ^ ^ good weight-bearing joint results 

obtained, a good clmvcal result xviU follow It is 
of 1 ^ fracture of the talus will involve the joint, since most 

|oint^ *h f articular surfaces Since this is a definite w eight-bearing 
pgj. ^ fracture is always important The alignment of the fracture 
the / always the criterion as to the result In mans instances 
poor good position and good union but with a 
hones 7^'^ ^ k again it is a question of the relationship of the 
an ah With an altered relationship of the bones there 

articul of the articular surfaces, and this change m the 

Lion and^'^”^^^^ Somg to set up fnction rub, irritation, inflanima- 
froiTi f arthritic changes The symptoms of pam that result 

3rticul77^^7 articulations are seen primarily m w eight-bearing 
nor npo non-weight bearing joints a fracture into the joint is 

■cariv so significant 
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In the case of the talus, therefore, we are dealing with a fracture of 
a weight bearing joint and a fracture into the joint Where it involves 
the subtalar joint the relationship of the calcaneus is under control 
but in the case of the talus, once the union has occurred it cannot be 
altered unless the deformity is so great that surgical intervention is 
necessary Since the control of the relationship is in the valgus it is 
important to know vv hat t> pc of deformity occurs in the fracture of 
the rilus Here again as is usually the case with increased weight 
bearing the calcaneus is abducted and wc get a \ algus deformitj Also 



we have the same old difficulty in the anterior part of the foot In 
putting up the fracture for retention of position the cast is frequently 
put up with the heel in varus and the anterior part of the 
supination (Fig 99) It is this fixed supination that gives rise to furtma 
trouble in the end I w ant to show you the x rays of such a case 


Case Report 

Th s min learned to fly in the last war He continued to fly after 
and in an airplane crash he came down in such a way that he fracture 
calcaneus of one foot and the os talus of the otner foot Ic can be seen ma 
fracture was in about the middle third of the talus and went through t 
talar joint (Fig 100) It did not imolve tfie arucular surface of the anue 
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frasircn: haled in rtlitirely good position, as seen by x-ny. This man came to 
re about six months after his injury with pain m both feet, which had per- 
sisted and for which hb doctor had ser>* httle to suggest in the was of relief 
He was unable to stand without severe pain. 



the Foot.'*) 


reafment.— The patient was hospitalized and sonic heat and massage 
ere used to loosen up the articulations of tlic feet. Hoth feet were 
en marupulatcd. The heel was brought into tanis and the anterior 
^rt of the foot w as manipulated so that the head of the first metatarsal 
than the other metatarsal bones. To the left foot, 
j fracture of the talus, a cast was ap- 

of\ the correct position. He walhcd in the cast for a period 

of corrective shoes were used. The inner side 

jy - "as raised inch to form an inclined plane to obtain 

comma-shaped transverse bar was raised on the 
cair^ a 1 'Bch. He was taught to walk with the heel-and-toe 
19-41 Sradually got rid of his limp. AVhen the war broke out in 

c re-enlisted and is now in service as an officer in the Army, 
bearing ^*'*"**~'^^ shows that faulty relationship of weight 
Correa' cause of the mans disability and symptoms, because 
relief *1^ position of the subtalar joint gave him complete 

"asr^lr- f ^ fracture had gone into the articular surface 

oouJd b * significance as long as the normal position of the foot 
noestio *^be old position had been retained there is no 

tbe ffn” be would have developed arthritis in the region of 

oture site as well as throughout the articulation, and un- 
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doubtedly the talonavicular and calcaneocuboid articulations would 
ultimately have become mvolved due to their altered position when the 
position of the subtalar joint was changed 


LESIONS OF THE SUBTALAR JOINT DUE TO DISLOCATION AT THE 
TALOCALCANEAL JOINT 

Dislocations of the talocalcaneal articulation are comparatively rare 
When they do occur there is also a dislocation at the talonavicular 
joint They usually occur as a result of a fall with the foot plantar 
fle\ed The deformity is apparent and the x ray shows the unusual 
displacement Any attempt to invert or evert the foot is painful 
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The treatment consists in immediate reduction under general anes 
thesia The knee is held m flexion and traction is put on the calcaneus 
with one hand and on the anterior part of the foot with the orher 
hand The foot is pulled into plantarflexion and extension While the 
traction is being applied the assistant holds the feg and the 
part of the foot is forced laterally and the calcaneus is forced 
the talus If seen early this can be accomplished without much dim 
culty Fixation is then carried out by means of phster of paris cas 
Weight bearing is started as soon as the pam has subsided and the 
IS worn for from four to six weeks Heat and massage are used, or rue 
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second cast can be applied witli a ^\a!king caliper, and tins is a\orn for 
another four V ccks Then an Unm paste boot is used to present ssscll 
mg or a Tetra bandage can be applied 

Case Roporf 

This man sulTcred an injurj while loading a truck Tlic foot s\as caught and 
he had a sudden wrench As >ou can see, the calcaneus «s sul luxated beneath tlic 
talus at the suhtalar |oint, and the head of ihe talus is dislocated at its naMCular 

articulauon (Ftg 101) 

Trealment —Under general anesthesia (cthjlcnc) traction ^\'ls put to 
the heel and to the anterior pare of the foot bs tlic assistants Tlicn 
'tich the thumb and fingers tlie foot w as casil) slipped back into place 
The reduction occurred xtithout an) tnuma The foot ^^as put in 
cast m the mid position and walking was started, with a walking 
caliper, after n\o weeks Tlic cast was removed at the end of eight 
"eeks and he went on to compete recover) 

LESIONS OF THE SUBTALAR JOINT DUE TO TUBERCULOSIS 
Usuall) tuberculosis of the subtalar joint is associated witli tuber- 
culosis of the ankle loint, that is, of the talocrural joint Diagnosis is 
made b) prolonged histor), tuberculosis elsewhere, the aspiration of 
hwd, injection of the guinea pig and identification of the tubercle bacil- 
iis The s)mptoms of pain and swelling, as well as limp and tenderness 
O' era long period of time, should suggest the possibiht) There is an 
of the muscles of the leg and definite atrophy of the bone, 
seen by \ ra), with a loss of joint space and erosion of the articular 
surface (Fjg 102 ) The ankle becomes enlarged and cold abscesses may 
unn With draining sinuses The virulence of the bacteria and the re- 
fhc individual are variables which determine the course of 
c disease Healing ma) take place with conservative treatment in the 
and this is particular!) true in the cases of children When 
^ tuberculosis becomes quiescent without bonv fusion, recurrences 
^ occur in these w eight bearing joints Conserv ativ e treatment is 
^ of choice m children and consists in aspiration if neces 

' ^ relieve the tension, and then prolonged fixation by means of 

first Without weight bearing and then with weight bearing 
'i Uon^^ -"The operativ e treatment consists m a fusion The opera 
^ ^ earned out under general anesthesia under tourniquet A ver- 

■' abo made posterior to the fibula starting about two inches 

< malleolus and curving around to the dorsum of the 

^ art V tendons the lateral ligament and the joint capsule 

. talop ^ brought into extreme varus and the 

^ A exposed The tuberculous tissue m this area is 

and the bony surfaces are denuded The talocalcaneal articu 
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Jauon IS then exposed The articuhr cartilage is then reniov ed from the 
dorsum of the calcaneus and the lower surface of the talus w also de 
nuded Occasionally the talus is so much mvohed and so badlv de- 
stroyed that the entire talus is removed and a fusion is brought about 
betw een the tibia and fibula and the calcaneus The foot is put m 5 
degrees plantar fiexion and a plaster of pans cast is applied The cast 
can be changed after about four weeks and weight bearing can 6e 
starred at about the sixth week 

If the entire talus is removed then the foot should be displaced 
posteriorly so that there is better w eight bearing coming through from 
the tibia and fibula down into the middle of the foot Where there is 



Fig J02 Tuberculosis of the anUe louic with subtalar involvement. 


delay m the fusion fixation may be obtain by means of a form fi i ? 
leather and steel brace rather than carrying out full fixation wn 
plaster of paris cast Sometimes the destruction is so great an 
process has so little tendency to heal particularly m the 
sinus with secondary infection that an ampuratjon is the most 
servativ e treatment 


LESIONS OF THE SUBTALAR JOINT DUE TO CHRONIC INFECTIOUS ARTMEm* 
Chronic infectious arthritis will mvohe the subtalar joint 
never seen it imolve this joint alone When dealing "1^" ^ ' jjii 
Simply dealing with the problem of chrome infectious artn 


159 


MANAUEMEnV Ol lC5»lONS» Ot SUHTALMl JOINT 

treatment must be directed toward the dweat^c per sc The onl> iddi' 
tional treatment would be to pi\c ns much rehef as possible to tVu'- 
neicht hearing joint This will be accomplished, first, b^ stopping the 



IS means test m bed, second, bv protection w Inch 

iWd h ^ fitting plaster of-pans cast svell padded, and 

'vhjch ^ the best position and controlled weight bearing 

^neans short periods of -walking interrupted bv periods o5 test, 
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UNUSUAL LESION OF THE SUBTALAR JOINT RESULTING IN A SPONTANEOUS 
FUSION AND ASSOCIATED WITH COXA VARA 

Case Report 

A woman S7 years of age came to me complaining of pain in the right hip 
and in the left foot At the age of 10 she had had trouble with her left anLle 
and some trouble m the right hip The left ankle was very painful at the tune 
and she was disabled for two years After that she was able to walk for a urae 
No definite diagnosis was established She went along fairly well until fite 
years ago, when she began to have pain in the hip and more pain in the left 
ankle 

At the time I examined her she had a flexion adduction deformity of the 
right hip, a pcs valgoplanus on the right with a muscle spasm m the peroneal 
group, and it was impossible to bring the heel into s'arus In the x ray one can 
see an unusual type of coxa vara in the right hip (Fig 105 upper), while the left 
foot reveals a fusion of the subtalar joint (Fig 103, lower) One can also see the 
secondary arthritic changes at the talonavicular and some at the calcaneocuboid 
articulations 

Diagnosis.— This is in unusual case of spontaneous fusion of the sub 
talar articulation of the left foot, associated with coxa vara of the 
right hip. 

Treatmenf— When first seen a week ago the heel was brought into 
varus by simple strapping with adhesive tape, movement occurring at 
the ankle )0mt Today the patient says she has the first relief since die 
can remember, and wishes to be taped again We will repeat the 
strapping, but intend to take further correction by means of the 
corrective shoes 



FRACTURES INVOLVING THE ARTICULAR SURFACES 
OF THE OS CALCIS* 

^U^LE^ A I>\GE, M D • \ND L. Ilisnoi* AlbMHiitb, AI I) . I \ CS > 

I\ reviewing some of the htenture on os cvlcis fractures we hnd 
that most of the eases reported come under four mam tv pcs (1) tlic 
so called ‘open beak” fncturcs» (2) fracture of sustentaculum tali 
'vithout other mjurv to the os calcis, (3) a break m tlic contmuitv of 
the plantar weight-bearing portion of the heel witliout involving the 
anicular surface, (4) the severe cnishmg mjurv causing comminution 
° ^t)nc and involvement of the articular surface 
I here IS considcrahlc variance in the reports relative to the amount 
® permanent impairment in os calcis fractures I behev c that this is 
ue to the fact that some of the reporting authors do not propcrlv 
c assif) the fractures In general the reports agree that the fractures 
•n which there is considerable conimimirion of the bone with invoUc- 
k ^*^‘cular surface show long periods of disabilitv and a 
^ her high percent of permanent impairment Inasmuch as the other 
ii?^^ frequent and less troublesome this presenta- 

niainl) witli seventeen eases of the comminuted tvpe of 
Cuire which involves the articular surface 


ETIOLOGY 

fractures m this senes of eases, and most of those 
the literature, is a fall from a height of 8 or more feet, with 

patient landing on his heels It appears, therefore, that there are 
forces involved in the production of the displacement in 
of Bohler,! m his article in which he introduced his method 

tudm U countr>, shows that the displacement longi- 
(F fragments is due to the puli of the Achilles tendon 

104, D) on the proximal fragment and the pull of the antenor 
f'-'gn'CTB (Fig 104, E) 

(Fjff downward force of the body 

surfac V K direct contact of the astragalus to the superior 

at ^ calcis The os calcis is also fixed against the ground 

extremity (Pig 104, B) At its anterior extremity as it 
— ^ e ground there is also another resisting force transmitted to 
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1C from the pfoviiTial end of tfie fifth metatarsal through the cuhoid 
(Fig 104, C) This combination of forces would cause the fracture to 

A 



F>? 504 -Diagram shoivmg forces mtoli'ed ui /racrure of the os cilcis ITotex 
planaoon «« wtt ) 

occur near the middle of the heel, and «oii)d cause plantar angulation 
of the fragments (Fig JOS) The same force earned demn through 

L-aterai vraw Plantar view 


A 



Fjg 105 -Lateral and plantar nesvs of fracrure of the os calcis 


the middle of the superior attictHar surface of the heel nould 
cause lateral displacement of the fragments from a sagittal line 
fracture (Fig 105) 
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TREATMENT 

The method which we ha\c used in treating tlicsc ca'^cs is similar 
to that reported by Herman.® 

One variation in the principle and technic of getting the postenor 
and distal fragments into apposition should be emphasized. Methods 
which necessitate the application of skeletal traction through either 
the posterior c\treniit\ of the os calcis <»r just above tiic point ol 
insertion of the Achilles tendon arc concerned primariK m an attempt 
to bring the provimal fragments, hy traction, into apposition w ith the 
oistal fragment. M’e haic also obserxed that in tlic use of methods 


F, 



lauon 


mantpu* 


anjjg entirely on manipulation extreme plantar flexion of the 
^niDill emphasized Therefore, m our procedure the 

into CO is exerted in an attempt to bring the distal fragment 

nf proximal fragment, by extreme plantar fierion 

3ngW Patient lying on his back w-ith the knee flexed at right 
ni%t of rh ^"Sing over the end of the operating table or cart, 
m this DO gastrocnemius muscle is removed. MTule still 

sfll] ankle is plantar flexed to its maximum limit, w hich 

Muscles a ^ traction on both the gastrocnemius and soleus 

nd on the plantar muscles. In this position any impacuon is 
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broken by manipulating the heel and ankle Then, by manipulating 
the fragments it ith the hands and increasing the elevation of the long^ 
rudinal arch, the anteroposterior displacement of the fragments an 
usually be corrected (Fig 106) 

Reduction -The He's: step in die procedure n the Tediicnon of the 
lateral dispUceiuent of the fragments Without changing the position 
of the leg, lateral compression is brought to bear upon the fraewred 
heel Trequently this can be done by interlocking the fingers of the 
surgeon beneath the plantar surface of the heel and applying the 
compression by bringing the heels of the operator’s tivo hands to 
gether (Fig 107) Where there is considerable comminution and 



Fig 107 — Reduciion of lateral displacement of fragments bj hand jnanipahtion 

Widening this procedure may not be sufficient If such is the cast* 
Forrester bone clamp or an ordinary carpenters C clamp may be me 
to restore the normal lateral contour of the heel , 

Much of the soft tisstic swelling can be massaged away and t e 
operator can usually tell fairly well by palpation and inspection 
whether or not there has been adequate reduction of the width of the 
fractured heel So far wc have not found it possible to get * 
anteroposterior fluoroscopic new of the heel with the patient in t is 
position However, by carefully noting the width of the heel, 
larly the relation of its collateral surfaces with the malleoli, fait* 
accurate mformation may be obtained The lateral - 

checked quite satisfactorily by means of the fluoroscope beiore 


ruvcTums oi Tiir os cvlcis 


application of the cist In this mcw pirticubr attention siiould be pii I 
to the restoration of Bohlers “tiibcr-joinc angle " To suinnian/c tlicn 
if the lateral fluoroscopic \ie\\ slums sitisfictors rcstontion of tin 
tuber joint angle tngctlicr with normal imtoniicil restoration of the 
other peripheral surfaces of the heel, anil inspection sliows nornul 
restoration of the relationship of the collateral surfaces of the heels 
uith the iiiallcoh, we ma\ assume that salisfactors reduction has been 
obtained All this should, of course, he chccl cd with antcropostenm 
and lateral \ mas of tlic os caltis, wsualK done on the follouuuj dn 
"hen the cast is drj 



Fig log -Lateral compression on heel during hardening of plaster 

— ^Vith an assistant still holding the anUe m full 
anse'^^ ^ cast is applied, extending from the bases of the phal- 

hte ^ P'^itit just below the knee No padding is used, except one 
ant ^ ^ockinette and a long, \er> thin strip of felt to protect the 

tual proximal edges of the cast Inasmuch as the ac- 

j 5 cast takes very little time, fast setting plaster 

while It IS in the process of hardening considerable lateral 
IS brought to bear upon the heel, moulding the cast in 
f^Pgu hands (Fig 108) This is the most 

this \f procedure, but it is xery important to maintain 

CO ateral compression until the plaster becomes firm 
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Another phase m nhich this method vanes from man> reported is 
the absence of any 'uaitmg penod bcween the time of the fracture 
and Its reductron and the applicaoon of the cast In other \\ ords, the 
reduction and the application of the cast arc made just as soon as the 
patient and the doctor can get to the hospital, can have proper \ ra>s 
taken and an anesthetist be obtained. We consider this an cmeigencj 
fracture, and m practically all cases this inters’al has been onh a matter 
of one to three hours There has been no difficulty with additional 
suelhng after the application of the cast In fact, with the legs kept 
comfortablj elctated, \\e hate found that within nvo to fi\e d 3 \s the 


ng 

cast becomes quite loose, and has to be tightened by the method 
described below (Fig 109> 

The anesthetic usually used is some gas induction, reinforced b> 
ether at the tune of the reduction, as at this stage surgical anesthesia 
IS required There are, of course, several other anesthetics which could 
be used, depending upon the condition of the patient The time of the 
whole procedure from the time the anesthetic is started to the rime at 
which the cast becomes firm is usually from thirty to forty-fi't 
minutes , , 

Lafer Care.— From this pomt on the after-care follows very cioseiy 
that outlined by Herman At the end of about two to five days after 
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the apphcnion of the cast a stnp about H to inch s'- idc is rein \ 
vnth the cast cutters or a kmfc from the posterior and pbnear aspect 
of the cast (Fig 109, a) This defect is then dosed b\ bringing t«> 
gether the edges of the cast thus formed and holding them temporarily 
OTth wide adhesi'C strips (Fig 109, f') This position is then main 
tamed pcrmanentlv b> appK mg one more plaster bandage 
At the end of about ten more davs this cast is then rcmoNcd and r 
ncu one just like it applied During this change of casts great care is 
laien to asoid changing the position of the ankle and heel or manipn 
tmng it m an\ sva\ As this cast hardens ^ maxinuini amount of manua 
fafcra/ compression is acain brought to hear upon tlic heel bs the icc •> 
of the mo hands (fig lOS) In about two weeks this cast is again 
changed Each procedure is performed c\ct\ four weeks unti a 
manobnization is remo\cd m about twcKc to fourteen weeks after the 
fracture This means that c\crs tvso weeks steps arc taken to keep 
constant lateral pressure on the collateral surfaces of the heel 
fn hnef then the approximate chronological sequence is as {olh‘ws 

Imrnedute reduction and caw 
At the end of 2 to 5 da^"? cast tifrhtencd 
■\c the end of 14 dav-s netv cast 
At the end of 4 w «U cast tiph'cneJ 
At the end of 6 v eeU new cast 
At the end of fi \\ ecks cast tichtcoed 
At the end of 10 weeks new cast 
At the end of 12 weeks caw cightencj 
At the end of 14 weeks cast rwno'ed 

The nett step is actuc rwono//, followed m a week In gentle 
motion The patient is encouraged to exercise and manipulate his icct 
himse//, tnchm the limits of comfort Hot, wet applications and ever 
m hot water haxe been found to be xerx beneficial m restoring 
function About sixteen weeks after the fracture the patient is cn 
«*uraged to begin weight bearing, at first using crutches, and from 
this point on graduallx increasing the amount of weight bearing “is 
^3pcd}\. as is compatible w ith his comfort 
lietulh of Wefhod~The following figures illustrate the effectiveness 
this method m obtaimnc reduction Figure UO, a, shows a lateral 
'len of the heel taken after the mtorv Figure UO, b, shows the posi 
of the fragments after manipulation and application of the cast 
“ere there appears to be some increase m the amount of displacement 
persistent distortion of the tuber-iomt angle At this time the 
above niethod was suggested to the doctor He proceeded w ithout anv 
assistance from the authors and Figure 110, c, shows satisfactorv re 
Unction Figure 110 rf, is the most recent lateral 'lew This case is too 
rn be included m the anahsis of the cases reported below, 
aitboy<?h fhe man is now w orkmg and is making onlv minor subiectiv e 
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Figr 110 j Latcrj] \icw of heel after in)ur> / Poor reduction uith ankle 
^ac right angles c SatisfactoiA reduction uith ankle in plantar flexion d Most 
cent literal mow 



Fig 111 -a Lateral view of hee! to which traction had been applied ^ 
week b, Result after manipulation and application of cast c, After remova 
last cast fourteen weeks from time of injury 
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complaints Clinicall) tlic Itccl is of nornnl contour and the ml Ic In', 
good motion . 

hgureUltd, shows a lateral view of iliccl to wluch traction ins been 
applied b\ means of a Stcinnnnn pm through the posterior (ngment 
This traction had been in place one wccK before our examination 
Comparison with \ ra\s taken prcxiousK showed that there had been 
noimprotement m the alignment of the fntjmcnls Tigiirc 111, o, shows 
the result after manipulation and application of tlic cast, accordinij to 
the method described ahoa c I igurc 1 ! 1, show s the \ icw taken after 
the removal of the last cast, approxiinatcU fourteen aveeks from the 
time of in)ur) This else is also of much too recent onnm to he m 
eluded in the anaUsis below Ilowcxcr. the patient's condition is about 
the same as that of the patient pist prcxioiisU described 
There has been no unusual dtfficuhx m gcttini: full return of dorsal 
desion to the ankle UsualU w ith the ph' sical thcrapv steps described 
ahov e the ankle can be dorsiflcxcd to ahm’st normal dciircc w itlun tw o 
to four weeks after the removal of the last cast When final nupwr 
ment rating was made it has usualK been made nmstK on the presence 
of suhjectnc svmptoms R\ the tune the rating is made there is usualU 
rnotion of the ankle w ith the exception, occasionalh , of slight 
Iwitarion of inv crsion and cv crsion of the anl Ic )Oint, and sometimes a 
litde increase in the w idth of the os calcis 

DISCUSSION OP Cases 

Before summarizing the eases in which the articular surface xvas in- 
lohed we would like to discuss brieflv a few cases that arc not ana* 
h^ed m this senes 

^ix Cases AVcrc treated in xvhich the articular surface was not m 
lo'ied Tive of these recovered without permanent impairment, one 
awarded a permanent partial impairment of 5 per cent below the 
knee although there was no ob|Cctuc evidence indicating that the 
amount of impairment actuallv existed This is mentioned to empha 
51?^ again the point that m reponmg final results m os calcis fractures 
pattfcular attention should be paid to see that an accurate classification 
of the fractures reported is made 

bases of fractured heels complicated with other fractures such as 
r^cturey of the metatarsals and spinal fractures will not be considered 
t w analysis faecausc they also complicate somewhat the evaluation 
"'1 the results 

\ h V opportunity to examine ten other cases in our office 

Wh treatment elsewhere These cases all showed 

ratings, due to pain, limitation of motion and widen 
ih v"^ t-angmg from 20 to 30 per cent to 80 or 85 per cent 
earlv fractures were not diagnosed 

SQittc had traction with pins and the application of a single cast, 
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some were treated with metal splints and large padded casts Two of 
them had an arthrodesis, but still had a high degree of impairment 
This IS Simply another sample of cases similar to the nventy two cases 
reported by Cotton m 1908, m which the fractures were treated rather 
indifferently and m which more than half had serious permanent im 
patrment 

The seventeen cases reported below are those which were treated in 
the Zndianapobs fndusfnal Cfimc for injuncs sustained in I9J8 1939 
19-10 and 1941 These cases represent only those in which the entire 
treatment was earned out m this dime It includes only those cases 
in which there w is comminution with three or more fragments in 
volvement of the articular surfaces and where displacement was suf 
ficient to necessitate manipulation and reduction under anesthesia 


Bc-foTe ' Aft-c-r* 

r®d.TJLCti.ori. j Te.ciuCt.iorv, 

ig,rn<^ m 



Fig 112— Fracture of os calcis before and after reduction 


These were all compensation cases and the impairment was 
most pare awarded on some subjective symptoms of discomfoit Oo* 
jectjve findings seemed to have little or no relation to the amount o 
impairment, inasmuch as they were noted in some of the cases ''“ic 
had no difficulty with their aiikl« or feer Probably, therefore, the en 
results m similar fractures in which the question of compensanon 
not involved would show a smaller d^ree of impairment 
Figures 112 and liJ are examples of the x ray appearance of ft 
fractures treated Some of the fractures showed more comminun 
and some better reductions than shown in these views, which ate use 
because they also illustrate the “open beak” or avulsion 
ture They show a fair reduction of the widerang of the , 

cakis and a fairly good restoration of the contour of its co 
surfaces 
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Figure 113, a, shows the tvulsion at the posterior end of tlic os cakis 
and the almost complete obliteration of the tuber joint angle If the 
oblitcrauon of this tubcr-joint angle was not noted the conclusion 
might be draw n from the \-n\ appearance of t!ic bone itself tint there 
"as much less comminution and shearing present than there actualU 
IS This illustrates the importance of checking carcfulK this tuber 
joint angle for reduction 




kerauon^V ** Avulsion at posterior end of os calcis and almost complete ob 
hacture angle b, Almost complete reduction of open beak 

restoration of tuber jojnt angle to about 30 degrees 


beak the almost complete reduction of the “open 

30 restoration of the tuber joint angle to about 

thK "'bich IS not quite as good as should ordimriK be obtained 

^^bulatJo^^O seventeen cases arc anal>zed in tlie accompanying 

Rood^ trading the first n\o columns m the siunmar> of this table 
or satisfactory we have 77 per cent Classifying the third 
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RESULTS IN SEVENTEEN CASES 


Case 

Age 

Heels 

Disability 

Impairment 

1— FD 

41 

2 ' 

12 weeks 




1 

Able to work sitting 


j — t \l 1 


1 




40 

1 





1 



6 — TD 

45 

1 

tS weeks 



1 

2 

24 weeks , 

(20 partial) 1 

16| percent 



1 

1 21 Meeks 




I 




40 

1 1 




56 

1 2 

(1 weeks 

23 per cent each 







59 

! 1 



14— JC 

53 


1 week 

None 


66 

2 


100 per cent 


62 

1 



17— JA 

72 

1 

18 Ateks 

None 




Suunu<y OF Results 

\ge 24 to 7i \\erage aO 4 years 

Disability none to 37 we(>Ls \verage 19+ ^veeks 

Impairment none to lOO per cent Uerage 3a per cent 


\o Impairment 

1 5 to 

1 Impairment 

1 23lo40‘f • 

Impairment 

100*'p Imps rmenl 

10 cases 



2 evse 

1 1 heels 

1 4 heels 


2 heels 

of casts 1 

, of cases j 

j 18*^0 of 



column as fair or poor we have 18 per tent, whith leaves S per cent 
of our cases is verj poor 

1 he abo\ e results show approxiniatel) the same ratio as those re 

ported by Herman who summanzes his cases as follow s good results 
7^ per cent, fair results 14 per cent, poor results H per cent Taking 
rwo cases front oiir 25 to 40 per cent impairment column and classify 
ing them as poor, our poor results percentage would be about IS per 
cent, approaching the I? per cent of Herman 

The period of wwiohihzatwn may to many men seem quite long 
However, attention should be called to the fact that fractures imohrng 
red marrow bone heal much more slowly than fractures m the shafts of 
the long bones, where there is yellow marrow Examples of this arc 
rJie prolonged immobilization necessarv for the intracapsular fracture* 
of the neck of the femur -ind fnctures of the cirpil sciphoid inC 
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tanal bones of the foot arc of the siiiic t> pc, so this period of iin 
mobilization is probabK \cry necessity 

Had these sc\ cntccn eases been treated by men ad\ otating initiicuiatt 
arthrodesis, or an artlirodcsis within siv to eight weehs after prchni- 
inar) manipulation, thirteen would hi\c been subjected to an open 
tion, which would ln\c been entirely unncccssity. Of tlic three ciscs 
showing an impairment of 25 to *10 per cent and the one of 100 per 
cent, possibly two could hi\c liccn helped In an arthrodesis The nun 
showing 25 per cent nnpiinncnt is not Immg too much difHculrv m 
his acinities 

SUMMAHY 

In conclusion we wisli to state tint the method reported above is not 
intended to be the list word m handling os calcjs fractures, but ir, or a 
similar conserv 3 ti\ c method winch maintains consnne lateral compres- 
sion, plantar flc\ion and upward moulding of the longitudmil arch 
should be used first. There will prolnl)l> occasinmlly be cases which 
cannot be satisfactorily reduced and held m position in tins nnnncr 
IVhen such occurs probiblj Dohlcr’s, or i suiulir tcdinic, will be 
required 

These cases arc presented to gne added support to the work of 
Herman and lus statement tint, “Initnl destructive opentive pro- 
wdurcs should not be adopted as the first ircitmcnt of fractures of 
me os calcis This and other speen! operations should be reserved for 
selected cases, those eases m which tonscrvitivc trcirmcnt alone Ins 
not been effective” 
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BEADED WIRES IN TREATMENT OF FRACTURES OF THE LEG 
Charles N Pease, \I D FACS* 


No other period m the history of treatment nf fractures of the (eg 
Ins given us such a \arict> of methods as the present time Numerous 
t>pcs of steel ami steel alloy metal bone plates and screws have been 
advocated Application of Stemminn pms and Kirschncr wires has been 
advocated m many different technics from simple skeletal traction 
and cruciate insertion to dual pin fixation While the method maj le 
successful m the hands of the surgeon proposing it failures maj be 
obtained b> the majontv of others wlw use it It must aluajs be kept 
in mind that the percentages of fractures cared for by experienced 
men IS V erv small Therefore it is our responsibility to direct attention 
to conservative simple >er efficient methods in treatment of fnetttres 
The perfect amtomical reduction is greatly to be desired Jt is true, 
but what IS most iniportant to the patient and should be to us is a 
good functional result \\ c hav e all observ ed perfect anatomical reduc 
tion of fractures of the leg with a poor functional result, which mav 
have been due to extensive surgerv resulting in circulatorv disturb 
inces fibrosis or osteonnclins complicated bv metal bands screws 
plates or pins 

COMPARISON OF FfXAriON MeTHOOS 
Personal experience has taught that if a fracture can be reduced and 
nnmtaincd in plaster it is the method to pursue since it offers the best 
result However not all fractures of the leg can be treated m this 
manner cspeciallv oblique and spiral fractures of the tibia A cast 
offers no contrvi! (Fig II4) Dual pm fixation above and below the 
frattvire exhibits renwite control with pms making eight large hul 
in the cortex destroying several tnbcculac and offering additionil 
avenues for infection (Fig J16) 

For these reasons the simplest measure is provided for us in the 
headed lyirschncr wire developed In Thomson and Ferciot' It has 
been used in over snrv eight cases of closed reduction of fracturesoi 
the leg with cxceptionallv good results It affords positive local con 
trol of the fragments which cannot be said of any other closed 

method (Fig H?) Furthermore the caliber of the fine Kirschncr wire 

causes a nunimvm of tnuim to the hone There has been no mcidericc 
of Qsteomychtis or nonunion in anx of the cases treated 

• Attend ng Orthopedic Surgeon Illinois Mason c and Sf Alary s ff 
Hospitals Associate Attend ng Orthopedic Surgeon Childrens Memorial a 
Michiel Reese Hospitals Chicago 
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TECHNIC OF BEADED WIRE TREATMENT 

A detailed deicnotion of the beaded wire technic was outlined m 
a previous publication and is as follows,* “Before the initial stepb 
in reduction are undertaken, a careful study of the roentgenograms n 
most important The reason for this is to determine the shape, posmon 
and number of the fragments to ascertain the direction of insertion of 
the beaded wires With the patient on a fracture table and general an 
esthesia, 9 plain Kirschner wire is drilled through the os calcis A bou 
IS then applied and fastened to the foot piece of the fracture table after 
which screw traction is applied until the fragments can be genth 
manipulated into position 



Fig 118 Double trans%crsc traction bow (Courtesy of Surgery, Gynecotogv 
and Obstetrics ) 

The site of election for drilling one beaded wire can be easily 
determined by palpating the end of a long fragment aided by the 
knowledge received from the roentgen examination Howeter, the 
area may be selected by use of the fluoroscope 

“The beaded wire is then drilled into the bone A puncture woun 
must be made in the skm to ac&nit the bead, but it is not 0 ^ 

recommended that the incision be any deeper than the skin Ilmen 
the bead strikes the bone, further progress of the wire is natura ' 
stopped thus indicating a satisfactory insertion With this ire acting 
as a landmark the remaining beaded wire or wires to be drilled are 
introduced alternate!) m opposite direction A Kirschner bow wi 
Thomson attachment or the double trans\erse traction ^ 
applied and fragments are brought together (Fig 118 ) ^ J 
cast IS applied and after it has set, tautening bolts are fastened t 
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Vrotmding wires in order to hold the beads fimiU against the bom 
A washer or slotted nicnl piece nn\ be pheed between ibc boh and 
the cast so that the latter w ill not licconic indented Alter the lautcmrig 
bolts^ are applied the w ire in the os calcis used for traction is tcmoAcd 
A long metal "U” shaped bar in which small holes base been drdhvl 
at quarter-inch inters ats is incorporated m tlic cast for use m com 
pound fractures” (Fig 119) ‘The wires arc then directed through 
one of the holes and the tautening bolts arc attached to the wires on 
the outside of the bar. B\ this means it is not ncccssarv to use counter 



perforated ' U bar against which tautening bolts are placed 
necolnJT^^ j fenestrated (Coonesy of Surgery, 

'og> and Obstetrics ) 

te^me^ which allows the reniotal of the pUs 

^ the denuded area so that the wound ina> be dressed 
Don and f P roentgenograms are made for confirmation of posi- 
^1 red ' ” has not been adequate transverse traction at the time 
boJt. slack can be taken up by the screw m the tautening 

necessary to apply skin tight or snug fitting casts, but on 
allowr ^ generous amcjunt of padding is recommended which 
'vaddwn of the extremity The quantity of sheet 

b ^ea does not interfere with the immobilization of the leg 
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Although the function of the cast is to support the extremity this is 
not of pnmar) importance The salient point is that it senes as a 
reinforcement against which the tautening bolts maintain continuous 
opposing traction of the wires The fixarion thus bang aga/nst the 
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•Vfter fi\c or si\ A\ccks the cast and ^\Ircs arc rcnioNcd, and a snug 
fittmc cast IS applied allowing full wemht hearing as soon as the cast 
IS dn A block of ruliber or l)all of plaster is incorporated m tlic 
bottom of the cast to facilitate walking The plaster ball is rccom 
mended because it is harder than the nibiicr and gnes a firmer impact 
uith each step thus gw mg more stinuihis to new bone formation 

FRACTURES OF THE LEG 

Figure 120 demonstrates an olihquc fracture at the lunttion of tlic 
upper and middle thirds of the tibia with a spiral fracture in the lower 


^ Comminuted oblique fracnire of the tibia and fibuh b Fixation by 
beaded wires c. End result 

displacement This occurred m a male 44 
^ Reduction was accomplished as described abo\e, beaded 
Cached upper fracture, cast applied, tautening bolts at 

u the Wires the Kirschncr wire in the os calcis used for trac- 
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tion removed and the patient sent to his room The patient Mas dis 
charged from the hospital Avalking on crutches three days later 
Another oblique fracture of the abia is demonstrated (Fig 121) 
This occurred m a male aged 23 who after reduction left the hospital 
the next day 

The compound fracture of the lower end of the tibia and fibula 
shown m Figure 122 occurred m a male aged 19 A cannula was placed 



Fig 122—17, Compound, comniiiiuird short spiral fracture of the tibia and 
fibula, also the os calcis b, Reduction bv beaded wires c. End result Note re 
duction of fracture of os calas 

m the wound w hich w as irngated with Rmgcr s solution, the debride 
ment being carefully performed as the solution flowed Irrigation vas 
continued while a straight Kir^hner wire was passed through the os 
calcis and traction applied on a fracture table After irrigation mss 
discontinued sulfanilamide powder xvas dusted into the wound, which 
was then closed with interrupted sutures Beaded wires were 
as if the fracture were a simple one After approximation of the rrae 
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iJ, shows such a case m a lio\ aged 17, first seen after three weel s with 
fraction through n Stcmniinn pm in the os cilcis, literal ihsplaccmcnt 
persisting B\ insertion of beaded wires alitrnnient was obtained with 
some angulation at the fracture site (I ig 124, h) \ftcr three weeks 
the Wires were removed and the angulation corrected and position 
maintained m a long leg cast The end result was most sitisfactorv 


rig J2f Q , 

fraction F comminuted fracture of lower end of femur with skeletal 

tagments uncontrollaUe b Fixation with beaded wire c, Und result 


traction applied to the femur m a man aged 58 
correct the displacement illustrated m Figure 125, n 
2nd ff ^heletal traction being continued beaded wires were Inserted 
traermn^^^^ wires was maintained with the double transverse 

The p there was sufficient callus formation (Fig 125, h) 

loss o^ shown m Figure 125, c There wis onI> a 10 degree 

fhotion to complete flexion of the leg 
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Figure 126, a, shows bilateral almost identical comminuted frac 
cures of the loucr lateral articulating portion of the tibia with ouraard 
displacement of the lateral fragments These occurred in a man aged 
■i6 Ir uas thought an open reduaion tias imperatne but an accempc 
It closed reduction pro; ed successful Beaded wires w ere then insentd 


Fg 126— fl Comminuted fcactufcs of ijceral tibal articulations b Reducton 
with headed wres c Result at end of fire months 

to fix the fragments (Fig 126 b) The end result five months later u 
shoun m Figure 126, c 

TIBIOFIBULAR DISLOCATIONS 

The use of the beaded wire greatly simplifies the treatment of the 
distal tibiofibular dislocations Figure 127, a is a film of a man aged 
3S, who had such a dis)ocation A walking cast bad been applied ap- 
parent!) without any attempt at reduction He was first seen by me 
ten days later at which time the cast was removed and a beaded uire 
drilled through the fibula and tibia as shown m Figure 127 /» r-" 
result IS demonstrated m Figure 127, c 
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Figure 128 illustrates the method of reduction of tibiofibuhr dislo 
cation uith a felt pad placed on the medial aspect of the lower end 


I? 127 -a, Unreduced tibii (fibular dislocation of ten da^s’ duration), b, OoseJ 
reduction witli beaded wire r. Did result 



^ Diagram oI tibiofibular dislocauon b. Closed reduction fixation 

with beaded wire. 

^ ankle joint region, which distributes the counter pres- 

^^iRening^ *'>' *^'^panding the 
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on!) two ilmost cqinl-sizcd fragments witlioiit imiclt ilisplicctncnt 
with the capsular insertions of the \astus nuiscics inttct One ease 
occurring in i male 29 \ears of agc» has been treated hv tnscrtimi into 
the patellar fragments one headed wire from aho\c and anotlicr tnun 
below The transtersc traction how was then applied to the wires and 
the fragments brought together \ circular plaster cast w as applied lomj 
enough to accommodate the tautening Iiolts 1 he patient w as aiiibvi 
lators the nc\t da\ In three w ccks the w ires w ere rcmo\ cd and actu t 
motion instituted The end result was cxccptiomlU good with scarccK 
5 decrees of loss to complete flcvion of tlic leg (Tig 129) 


USE OF BEADED WIRES IN OPEN REDUCTION 


Beaded wires arc useful in a selected group of fractures of tlic Ictr 
where screws and bolts ha\c heretofore liccn used Such eases arc 
mam!) fractures of the tihnl phtcaii and posterior malleolus 
iibial Plateau Fractures —The first step in rcpHcmc the tibnl cond\ Ic 
IS application of skeletal traction !)\ meins of a Kirschncr wire in 
smed through the lower end of the shaft of the tibia or throuch the 
os calcis 


An incision is then nude on the anteromedial or anterolateral aspect 
in I P^o^'tnal end of the tiliii depending upon the rcspcctnc side 
'Owed After replacement of tlic fragment the beaded wire is drilled 
* the si m about one inch posterior to the incision The wound 
'then closed and a long leg plaster cast is applied inchulintt the foot 
tautening bolt is applied on the opposite side to maintain the firm 
leg traction w ire is then remov ed Tlic patient mav he 
w h ^ *** remosed along 

tilted beaded wire after which acme and passive motion is insti- 


b\ the beaded w ires appears superior to many other 
and inasmuch as no metal is left m the bone pcrmanentl) , 

incisions arc not necessary as m the case of the stove bolt 
nut Bolts and screws nn> loosen, and if separation of the fratr- 
there is no way of replacement, but if this occurs with 
beaded wire all that is ncccssars is to tighten on the 

^^ening holt 

oner tibial plateau fracture replaced as described above is dem- 
Figure 130 This fracture occurred m a man aged 55 The 
^'^posed through the anterolateral aspect and the dis- 
'oienrs n internal semilunar cartilage was removed Frag- 

thejj ) found m the knee joint were removed The wound was 

tjjg ^ ^ong leg cast applied and a tautening bolt attached to 

inm, insure maintenance of position A satisfactory stable 1 nee 
‘°»^tavas obtained 
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Figure 131, a, demonstrates an exceptionally comminuted fracture 
of both cond) les occurring m a man S5 years of age Upon opening 
the knee joint so much involvement of the articular surface of the 
tihn presented itself that an immediate fusion of the Imee joint uas 



a b 

Hg 151 -J Comminuted fracture of both condyles b, Open reduction wth 
beaded wire fixation e. End result 


believed to be justified and was cotKidered HoAvever, an attempt to 
replace the fragments -was deaded upon, and fortunate!) reducrion 
was accomplished after removal of the destroyed external 
Beaded wires were used to mamtain position of the larger 
(Fig 131, b) Three months later repair of the medial coilaferaJ Jo 


HLAULl) WIKt^ IS 1U(AIM^M Ot I M. HULlUHlb IHV 

meat V as performed b\ use of fascia lata Tlic end result uis \cr\ 
satisfactory \yith good stabilit> of the knee and onl\ 25 degrees loss 
of motion to complete flcMon (Fie 131, e) 

Posterior Malleolar Fractures —The use of the beaded \\ ire in posterior 
tibial malleolar fractures is shown m Figure 132 Tins occurred in a 
woman of 49 who when first seen had had three nianipuhtions under 
ccncnl anesthesia within a four week period Tlicrc was no iltcrnatuc 
but open reduction 

^'ith the patient prone a 4-inch incision was made on the postero 
lateral aspect of the lower end of the leg e\rcndmg into the tibio 
astraealar joint Tlic displaced posterior fragment of the tibn w is 



* b c 

^°steiior malleolus fracture \yith dislocauon of die astragalus of 
'eeks duration b, Postoperative rcductioti fuanon with beaded wires 


^ dense fibrous tissue, the opposing surfaces 

thro^^i!” reduction accomplished A beaded wire wis inserted 
shaft^^f lateral to the incision and drilled through the 

^ **hia so that it emerged at the anteromedial aspect of the 
bolt sutured, a short leg cast applied and a tautening 

eud t ^ emerging wire on the anterior surface of the lower 
\fter four weeks the cast and wire were removed A 
was applied and weight bearing allowed after eight weeks 


^ fracture dislocations of the knee 

situatio surprising success m a difficult 

ciated b> a fracture dislocation of the knee joint asso 

j complete tears of the medial collateral and antenor cruci 
72 This occurred in an underweight, undemounshed man 

of =8= (Fig 133, 

lata wu incision in the lower half of the thigh the fascia 

ion Was unusuillv narrow and atrophic was detached near its 
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proximal end and dissected distnUy to the region of the literal fcnionl 
cond\]e It \sas then twisted into i rope ind pissed tliroutih the inter 
conavhr notch into the knee joint T hrough in incision on the nicdnl 
side of the knee and extending downward to tlic upper fourth of the 
tibia a \ inch hole wis drilled diagomlK into the medial aspect of the 
tibia two inches from the irticuhr suffice ind extended thrnuch the 
tibial spine The fascii !iti, which wis pissed through the fcnionl 
intereondslar notch, wis inserted through the tunnel extending from 
t e knee joint to the nicdnl aspect of the tibn where it wis sewed tcj 
t e periosteum witli silk The rcnnining portion of the fiscn liti w is 
earned upward md secured with silk to the mcdnl fcnionl emuKk 
us forming a medial collitcnl hginicnt The fiscn liti w is so 
a rephic that it was doubted tint it x\ould hold This douht wis sub 
demonstrated in Figure 133 h The cist wliicli bid been 
im remoicd two da\s liter ind 1 beaded wire was inserted 

nnrr^ ^ femoral ind tibnl condslcs, ind satisficton nnintcnmcc of 
arid ^htiincd After six weeks the cist and wire were remosed 
passuc motion instituted A mediocre result was ex 
hitnd the knee joint was cxccptionilU stable A 

ted and ten degrees of flexion was obtained it the knee joint 

SUMMARY 

presented demonstrate i procedure tint should 
Certiin/ ''rmimcntanum of ill tliosc who treat fractures 

place in\i!^ ^'nutations, but just as positucls it (ns i definite 

Prnsne ^ ^^^tngetiicnc of ccrtiin fnetures outlined iboac No c\- 
'^“t trai nccessin Reductions ire accomplished with- 

procedure dimimslics the number of open 
^otabJi ^ ° f ^ thcrebx isoidmg the disidsintigcs of incision 
terial mtcrfcrencc ind possible infection No foreign mi- 

tecoien pitient max be ambuhtors is soon is 

anesthetic is accomplished 

usino- th eases of reduction of fractures of the 

'ufection ^ wires there has been no instance of nonunion or 
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REf=RlGERAT!ON IN TRAUMA OF THE EXTREMITIES 
R T McElvenny, M D * 

Although the henel^ciat effects of heat and cold on tissue have been 
appreciated for jean, the paucity of knowledge relative to the path 
ologic changes produced in usue by these agents has been outstanding 

Through the centuries man must have been aware of the numbing 
effect of cold as exhibited in frostbite and m exposure But judging 
by the recent display of interest, cold as a therapeutic agent may seem 
to many a new adjunct in medicine This is hardly true According to 
Doane, Severino, an Italian, wrote a monograph m 1646 on the use 
of freezing mixtures of snoxt and ice for the production of surgical 
anesthesia 

In our time some of the most stimulating work on cold as a theta 
* * * * / Fay and Smith of Philadelphia and 
'' th endeavored to halt the growth of 

gcration of the bodj Later these 
workers and their colleagues adapted the principle of local application 
of cold to the control of local pain 

ALLEN S PRINOPLES 

Allen, during the same period, through exhaustive experiments on 
animals, set forth the principles that have guided all work and develop 
ment that this paper has to do \\ ith— namely, the cooling of extremities 
afflicted b> trauma or sepsis 

Allen’s principles include the following 

1 Heat applied to tissue already deprived of normal blood suppl) 
has but one mass effect This is to increase local tissue metabolism 
This increase in turn demands a greater oxygen supply This in 
creased demand for oxygen hastens the disintegration of tissue because 
this demand cannot be met 

2 Heat by attempting to increase blood supply favors absorption 
of toxins from the affected part 

3 Heat by maintaining svarmth m already depleted and disinregrat 
ing tissue, greatly encourages the grow th of bacteria and the advance 
of infection and gangrene 

4 Cold, on the other hand, decreases tissue metaboi'ism, cuts 

the oxygen demand of tissue, diminishes absorption and formation o 
toxins, and discourages bacterial growth 

From the Department of Onhopedic Surgery Wesley \femonaI HospiMl 

^•Instructor m Bone and Joint Surgery Northwestern Univenity Medical 
School Attending Orthopedic Surgeon Wesley \temoriaI Hospital 
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5. Cold, in addition to the above, has the propcrt}' of producing 
anesthesia when applied to the skin surfaces. 

Applicalion of Principles.—Thcsc principles as set forth by Allen 
have received extensive clinical trial during the past four years and 
have been found tenable. The practical clTcct has been that cold is 
now used ihcrapeuiicallj» as an anesthetic, to conibat absorption of 
toxins, to hold bacterial growth in abeyance and to prevent and com- 
bat shock. 

Crossman, Hurley and other workers have during the past few years 
reported a large series of persons whose limbs have been subjected 
to cooling and subsequently amputated with no other anesthetic ex- 
cept that provided by cooling. 


effect of cold on tissues 

The effect on tissue of severe cold or prolonged cooling has, be- 
muse of the war, received more intensive investigation than ever be- 
fore. As is generally known, txvo conditions, tltat of immersion foot 
^ our amed forces and that of severe frostbite in our air forces, have 
been major causes of disability. 

According to Muirhead, thermal in)un' due to freezing causes the 
OSS of large amounts of protein-containing fluid at the site of thaw- 
[ng tissue. This fluid is derived from the circulating blood plasma, and 
accompanied by the development of shock. A similar c>'pe 
shock results from cooling of peritoneal surfaces, 
m these respects thermal injuries due to freezing and bums resemble 
each other closely. 

rer M ^ Severe freeze of one entire hind limb of a dog is a 

^ «oe and simple method of producing a rapid and pronounced loss 
. ^ volume in an experimental animal without complicating 
morrhages. Thawing is complete in one to one and one-half hours 
and the procedure leads regularly to severe 
atal shock within six to twelve hours according to Muirhead. 
itssue^ A readily appreciated that freezing kills living 

tofrp • ’ therefore, in xvarm-blooded animals the reaction of tisstie 
^zing is for the most part irreversible. 

refrigeration technic for amputation 

technic for amputating a limb using chipped ice and 
^altimn & anesthesia has been well outlined by Edgar Haley of 
tnof?pl 'veil designed metal box such as the Gordon or Haley 
e IS almost an essential (Fig. 134). 

technic is as foIWs: 

^beet. of the patient’s leg, the box is placed on a rubber 

ne patient’s buttocks are supported and raised by a rubber 
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covered pillow The head of the bed is raised on slx inch shock 
blocks to keep the patients leg well m the box and also to allow 
moisture which condenses on the outside of the box to dram off 
the foot of the bed A small piece of rubber sheeting is cut with a 
hole left which fits loosely around the patient s knee and yet blocks 



B 

Fig 134 — D agram of metal ic ng box (After Haley s des gn ) 


the hole m the partition of the box enough to prevent ice , 

mg through to the upper compartment A second piece is fas i 
for the upper part of the thigh to block the hole m the end 
box Finely chipped ice is now added to the loner compartmen 
ermg the leg to the knee 
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“A half-hour later, when the leg is well nvnnhcd by the coKl, a 
tourniquet of good quality gum wbing is placed about the leg at 
the level of the tibial tuberosity so that ice cvtetuls one <)r one atui 
onC'half inches above the tourniquet. Tins t«)urniquct should he pvit 
on as tightly as possible because the blood supply must he mterrvtptcd 
completely.” 

Haley has maintained this state for as long as ninety-six hours, 
although he states that forty-eight hours is nearly always sufiicicnt to 
bring the patient to optimum condition for amputation. During this 
period general supporting measures arc applied as indicated. 

“Six or eight hours prior to the time for operation tlic upper com- 
partment is filled with ice, which should reach to the upper third of 
the thigh. A half-hour later a second tourniquet is tied tightly about 
the thigh one inch below the line of chilling and yet definitely above 
the prepared operative field. Tliis tourniquet must he tight enough 
to occlude the arterial supply iinqucstion.ibly or ancstlicsia u ill not 
® ^P^etc. Aniputation is performed lictwccn the two tourniquets, 
P^acc, tlic anesthesia lasting for at least an hour 
V I • ' After operation a thin dressing is applied to the stump 
which IS then covered witli bare ice bags for nventy-four hours. The 
patient docs not have any meals deferred, prc-opcrativcly or post- 
operatively, and is permitted to sit up in a chair for an hour on the 
procedure.” 

ne details of Haley’s management depend on the urgency of the 
Paffcnts condition: 

S^^tigrene is well established in the foot with a spreading 
e itis and the patient is in a toxic condition he obviously will benefit 
om an iminediatc physiologic amputation. Then for forty-eight hours 
measures can be carried out with the patient 
>sioogical!y free of the offending limb, 
pat' ' hand, if there is no infection present and the 

stituf”^ relatively good condition amputation does not con- 
in or/” ^^^‘■gency, and if the jee-toumiquet technique is to be used 
appHe/f ^i^irnizc the general operative depression it need be 
lor only a few hours prior to the time of operation, 
minut chilled it aches moderately for ten to fifteen 

In ca ^ patient has complained more than jvist to mention it 
a there is severe pain from gangrene, the ice affords 

USE OF THE TOURNIQUET 

r^umfquets offer tremendous advantages in all extremity 
flieir an r essential in obtaining anesthesia by cooling, 

sho»i/^ should be understood and thev should be used. They 
not be feared and thus avoided. 



R L AICELVENKY 


The purpose of a tourniquet is to prevent any arterial blood trom 
reaching the part distal to the tourniquet In doing this there should 
be no damage to the soft parts from the application of the tourniquet 
Jf the arrenal blood is prevented from reaching the pare to be chilled 
cooling of the part is rapid and complete Anesthesia is then well 
established and is maintained The tourniquet itself contributes to the 
anesthetic effect 

Tourniquets are safe when properly applied properly maintained 
and when removed within the time marking the margin of safet) 
Tourmquets will cause severe damage from being applied too tightly 
or by allowing arterial blood to leak past the constriction 

To avoid too tight tourniquets certain principles must be adhered 
to and not varied at any time under controlled and usual conditions 
For the upper extrennty a blood pressure cuff should be the only type 
of tourniquet permitted about this member This cuff can be applied 
about the arm or forearm Pressures to 350 millimeters of mercury are 
safe and can be maintained for up to eighty minutes with safety 
The disadvantage of a blood pressure cuff is that it may leak or creep 
thereby diminishing pressure and allowing the arterial blood through 
These disadvantages are easily overcome by either purchasing the type 
of cuff that cannot creep, or wrapping the ordinary cuff with gauze 
bandage over which adhesive is wrapped after the cuff is applied to 
the extremity and before it is inflated The inlet and outlet tubes are 
) then crimped and clamped If the air bag is intact pressures are mam 
tamed The anesthetist watches the gauge closely and keeps the pres 
sure up to the desired level 

For the loucr extrennty all tourniquets should be placed about the 
fmd or upper thigh These tourniquets may be either the rubber strap 
Esmarch type wrapped layer on layer over three thicknesses of 
toweling or the pneumatic cuff type It is almost impossible uith 
any care, to get a tourniquet tight enough to cause real damage when 
applied about the middle or upper thigh This is not the case with the 
arm Tourniquets may be left on the lower extremity up to two hours 
with safety but this length of time is rarely necessary The rubber 
bandage or Martin bandage is not as satisfactory a tourniquet as the 
strap with the chain on it Pressure is harder to judge with these an 
often they mav be too loose and fail 

No tourniquet should be applied to a normaf I’imfi wiCihiuv i 
draining the limb of its blood In cases of infection or malignancy c ^ 
vation of the member for a few minutes before application of the tour 
niquet is all that should be done With nonnal extremities the i 
should be elevated and then firmly wrapped with some sort o 
elastic bandage beginning at the tip of the extremity and ^ 
the wrapping up to the tourniquet site After the tourniquet r 
plied the wrapping is removed Tf a pneumatic tourniquet is 
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oce will note the pressure dropping to quite jn extent aj. the clastic, 
bandi'^e is bcin" rcmo\ed The tourniquet should be returned to ig 
foTner pressure 

^^’hen the skin or tissue is incited a bloodless, dn , \\ hue field should 
6 e crpectcd. The drops of blood in the small anencs or \eins that 
ire citrcd“d when these \esscls are cut should be red not blue or 
fclicL If the latter color is present or oozintj of blood ot a darkish 
htie ocoirs, the tourniquet is leakimr and should be rcmo\ed imme- 
^teh \ leakmu tourniquet can and will at times produce all grades 
of damage from a mild transient paraKsis to a sc\ere permanen' 
piralN-sis and wastm? similar to that of \ olkmann The reason for thii. 
® * leakin" tourniquet allows artcnal blood throunh but occlude® 

ere venous return GradualK the capiUarv bed is dilated to its 
«?aan b\ ancnal pressure The capillanes then burst and muhiple 
s -all hemorrhages occur throuchout all the tissues. This produces an 
orenv helmintr reaction, destrov's ttssue and can lead to a wi-hcred. 
J^ess limb 


a HaJe\ 5 technic of cooUnir limbs it i> noted that he advises the 
tourniquet be applied sue to etcht hours before amputation 
ns accordmt; to Hale\, has produced no ill effects Here we wtu-ns 
r application of the follow me expenmental work 
n 193 Allen showed c-tpenmcncallv that coolme hmbs subjected 
0 ocal asphv tia b\ tourniquet or b\ liiratintr creat vessels creadv 
^oncs the time a tourniquet can be left on a limb with resultant 
<^o;er\ when the constrictor is removed 

n 19^0 Breoks and Duncan showed that cancrefie aivvavs develops, 
a nc s tad subjected to pressure of I ^0 mm of mercurv for cichteen 
ours at room temperature w hercas at ^ > decrees F ir faiU to underco 
^enoGs chances even after nincn.-^iT hours of the ®ame pressure 
^ presented a case of bilateral traumatic omputanon 
fhe thich treated bv chipped ice In that paper another case 
san^rene of the lec treated bv coolmc with ice and 
followed bv amputation through the thich. usinc no other 
that produced bv chfllinc In the latter case opera 
in the late summer of 1959 bv Dr McMahon at the 
Grv Hospital 

^ presented additional cases of coolmc limbs for van 
CO paper it wiis hroucht out that coolmc 

and*^ nmncained for weeks without infurv to the normal skm 
pain or discomfort to the panents Vo tourniquets were 
on these patients m conicncnon with coolmc Each patient w^ 
en a ceneral anes-hetic and ampntanon was performed at the srte 
, usme a tourniquet dnrmc the operation. There were no 

^ths and no comphcations. 
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USE OF MACHINE FOR COOLINS 

About tno and one-half >ears ago I «as ftimMhed a nuchmetorc 
place the use of ice m the cooling of limbs This machine uill cool to 
10'“ F above zero It » elcctncally driven, is pr3criC3Jl> noiseless and 
IS portable The attichments are of robber tubing held bj a matetai 
that js shaped to various parts of the l)od> Tiirough die rubber 
tubing the cooling fluid circulates 
ft IS only neccssarv to «heeJ the machine to the bedsiJe of tfn 
patient, place the affected exiremitv m a layer of thm towels m 
gauze w rap the flexible attachments about the limb ov er the tow els to 
the limit of the area selected (Fig US), ad;ust the gauge to the 


} 


lig lJ5 C» olmg machine (Thenn O Rnc) with arrachment altout kg UnJ" 
^cfuai conJtt ons Jnofhef lacXct w pheed about the foot C’cposed in iJhssratioi'f 
to ihow towciing benieen sJ.iii and coohng jacket 

temperature desired and turn the machine on Since the temper,ifurf 
js lowered gradualiv the sljoch of icc therapy and the discomfort o 
the first few minutes cYpcrienced by patients under ice arc eliminate 
Tile problems of nursing care ire greatly reduced in magnitude aia 
lUimbcr 

MODimO AMFt/rArtON PROCEDURE 

Two years ago upon observing cases of traumatized or 
e\treimfies sub;ecfed to cool/rtg'., I VJs forced to the opinion that t 
great ser\sce gnen by cold to these patients lay m the ability of co 
to reduce absorption of toxins, to hold infection m abey 
mate or greatly decrease pain and to prevent and combat shock 
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factors take away all emergency indications for amputation in these 
patients. There is no need to hurry in any case and time is gained 
for the patient to rid himself of his toxins, to greatly improve generally, 
to be stabilized and built up to a point where lie can stand a carefully 
selected general anesthetic and amputation with case. In otiicr words, 
a patient admitted in poor general condition with, for example, an 
infected gangrenous limb, diabetes, and who is somewhat disoriented, 
has in this writer’s opinion the best chance of survival if infection is 
held static, absorption of toxins prevented, and pain eliminated till the 
diabetes is controlled and the patient is oriented, active and cheerful. 
At this lime, and only then, a general anesthetic by vein or inhalation 
or both is given and a planned deliberate operation performed. 

To take this same patient In, cool his limb for an hour or more after 
applying a tourniquet, and amputate as an emergency as soon as the 
cold has produced sufficient anesthesia by itself, docs not appeal to this 
writer as sound surgical practice. There arc many situations where this 
latter procedure is sound, but whenever operation can be postponed 
to give time for fortifying the patient by drugs, blood, fluid and chem- 
otherapy, it would seem this should be the procedure of choice. 

For these reasons we have not used tourniquets for our cases c.xccpt 
at time of surgerj*. The gradual evolution of our routine, using the 
Thcrm-O'Rite machine, has led us in the last two years to amputate 
by cold. This is done by preparing the limb as previously described 
and taking the temperature down to 10* F. above zero. The portion 
of the limb involved is frozen solid. Patients have been kept in this 
condition for as long as eight weeks. During this time they are com- 
fortable, and the leg for all practical purposes is amputated. 

technic.— On the day of surger)', the apparatus is removed about 
^'■enty minutes before operation, the tow’els are left about the limb, 
the remaining portion of the extremity is thoroughly washed with soap 
and water, using cotton pledgets, for a period of ten minutes by the 
clock. The whole limb is now' draped in sterile towels. The patient is 
put to sleep. The limb is elevated, the tourniquet is applied, and then 
the limb is surgically prepared and the operation is begun. In severe 
arteriosclerotics, a tourniquet is sterilized and put about the thigh 
cut not tightened. It is used as a constrictor only at the time of sever- 
ing the large vessels and while ligating them. 

No catgut larger than double zero is used. Drains are not permitted. 
One layer of gauze is placed over the wound and fastened on each 
surface by a postage stamp size of adhesive tape. Moleskin traction 
straps are placed high on the limb and end in a block, through the 
center of which is the traction rope. This all is covered w'ith a snug 
fitting stockinet which is tied about the rope just after its exit from 
the block. The patients are put to bed xvith 2 pounds of traction on 
this rope and with slight elevation of the limb. 
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On the second day after operation the patients are allowed up in 
wheel chairs The sutures are removed on the twelfth day 
Under this routine there have been no deaths before at or after 
operation All wounds have healed by primary intention ^vlthout in 
duration drainage or slough The one case not closed primarily was a 
case of overwhelming staphylococcus infection where freezing was 
earned to about 3 inches below the hip A guillotine type of ampu 
ration was used here. Healing was slow bur was obtained 
One of the interesting features of freezing limbs is that although one 
might expect a line of demarcation with consequent slough pam, etc 
at the site where the normal portion of limb meets the cooling lacket 
this does not occur There is a definite area of ecchymosis about 2 
inches wide )ust proximal to the cooling jacket but this does not break 
down or cause any discomfort We have had repeated temperature 
readings performed by Dr Osborne of the Northwestern University 
Department of Physical Therapy and the temperature grades to nor 
TJuI gradual!} wifhour the so called bite back giving an) troubk k 
is of course practicallj certain that if one should allow the cold por 
tion of limb adjoining the frozen part to remain it would be dead 
This we have not done 

General Anesthesia and Cold —It is my opinion that the least impor 
rant parr of cold therapy is the ability it gn cs to amputate without anj 
other anesthetic The great forte of cold therapy is the painless physto 
logic amptttatton it achieves w ithout any risk to the patient The patient 
then responds and can be prepared for a general anesthetic which 
under modem control carries little nsk We have used pentothal 
sodium as a routine for induction and then the patient is carried on 
60 per cent nitrous oxide and 40 per cent oxygen The inhalation 
anesthetic is reinforced with pentothal if needed throughout the opera 
tion Under this routine we have had no trouble w ith the anesthetics 
in any elderly patients 

OTHER USES FOR COLp 

The use of cold for anesthesia except m certain emergenej cases is 
finding wider application in vnnor sttrgery It seems to this author that 
here the anesthesia produced by cold is mote practical Some of the 
applications that have been proven satisfactory when properly per 
formed are as follows 

1 Dr Harr> Mock and others have used cold (ice packs) for anes 
thesia in obtaining skin grafts 

2 Dr Hallev Fnederwitzer has used ice to obtain anesthesia for 
surgery on infected toenails carbuncles paronychia abscesses near 
the skin surfaces skm growths such as nevi and in certain dislocation 
and fractures such as of the wrists fillers and elboxvs 

Ernst Dehne has found what he feels is a valuable use of cold in post 
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Operative treatment of extrenuty suigery After operation, a mg of 
coolmg viaterial is placed completely about the limb 4 to 6 inches 
proximal to the operative site This, in addition to ice packs about the 
operative site, has m his opinion, markedly lessened pain and has 
greatly decreased muscular spasm If motion of the part, either acme 
or passive, is desired it is, according to Dehne, achieved more readih 
and with very little discomfort to the patient 
Super Ice— Since cooling of many parts of the bod> has been long 
accepted as good therapy in certain conditions it would be valuable 
if some way could be found either to eliminate ice or to preserve it 
for longer penods of time In this way frequent changes of ice, chip 
pmg, transportation and the nursing care of the patient w ould all be 
decreased For this purpose we have been furnished with a materia! 
known as Super Ice This is a light absorbent material that is saturated 
with a mixture of salts It is then cooled to any temperature below 
freezing that is desired When this material is placed about ice the ice 
lasts much longer These packs can be used also on the patient with 
out ice They are fashioned to fit various parts of the body The ma 
chine for preparing the packs and some of the Super-Ice packs are 
illustrated (Figs 136andl37) Worl on this material is m progress but 
has not advanced far enough to warrant definite conclusions 


CASE REPORTS 

The following case histones are presented to illustrate different con 
s ’ Dns where cooling or freezing of limbs is felt to be of great ad 
vantage 

1 To Illustrate the Effect of Cooling in Diabetic Gangrene 

A white man aged 76 years was admined to Boston City Hospital m the 
late summer of 1939 This man was diabetic and his diabetes was uncontrolled 
He was delirious and had a high fever from an infected gangrenous left foot 
of about three weeks duration Hw condition was so poor that surgerj was not 
considered as it was felt he would not live under any condition The limb was 
surrounded by ice to the midthigh Twenty four hours after the application of 
the ice a tourniquet was placed tightly about the thigh )ust below the site of 
proposed amputation 

Instead of getting worse this man began to improve marlcedlv Forty eight 
hours after the chilling was started his condition was fair He was given 
poitive therapy, his diabetes was controUed his blood nitrogen decreased and 
after five days of chdling with the tourniquet left intact his condition was so 
improved that he was amputated jnst above the tourniquet site with no other 
anesthesia than that provided by the chilling Recovery was uneventful 


Case 11 To Show Hie Effect of Cooling Traumafiied and Potenhally 
Infected Limbs 

The morning of November 30 IWO 1 was called to see a man aged 50 y«B 
who one hour previously had been ran over by a railroad tram which ha 
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putated his left leg just abose tlic knee and his right leg through the knee 
joint The man s\as Ijing on the floor of the cmergcnc> room when I first 
saw him 

The house surgeon at cst Suburban Hospital had applied tourniquets about 
the thighs The man was bled out and was in profound shock His blood pres 
sure was 30/0 He was rcccnmg 1500 cc of gum acacia througli the tcins of 
both arms As soon as possible whole blood was gnen because it was felt it 
would be more beneficial than blood serum Tlie tourniquets were released ami 
all bleeding points were scacd with hcniostats which were left in place llic 
tourniquets were left around the thighs m ease tlie> were needed llic stumps 
were wrapped m gauze soaked in a solution of sulfanilamide Two hours later 
the patients blood pressure was 40/0 Dght hours after injur> his blood pressure 
was 50/10 

The da> of the accident was slush) and because of the sudden application 
of the trains brakes the under carnage of the cars had rained snow mud and 
sand oser the limbs Tins matcnal was ground up and mixed with clothing 
huge flaps of skin muscle and bone Tlie ends of the stumps were ragged and 
cxtensivcl) macerated 

Ten hours after injury the patient complained of pam m the left chest He 
uas irrational and was tossing from side ro side complaining of pain in his feet 
2 nd legs An electrocardiogram showed sinus tach>cardia His blood pressure 
remained about the same 

Twent) hours after injur) a pronounced foul odor was emanating from the 
stumps Large doses of morphine were needed to control him He was cougli 
ing and was irrational Tlie blood pressure had shown no rise A consultant con 
firmed the diagnosis of pneumonia and sulfap)ndinc was substituted for the 
sulfanilamide he had been getting He still reccited ncoprontosil His tempera 
ture was lOM* by axilla 

It was evident that nothing at this time could be done for the patients lower 
extremnes The gauze was removed from the stumps and they were completel) 
enclosed m shaved ice to 2 inches above the extent of tissue damage No tourni 
quets were appbed ^\lthln one hour following the application of the ice all 
ceased m the lower limbs Soon the foul odor from the stumps vanished 
rhe patient became quite rational and it was possible to take his temperature 
b> mouth The icing profoundl) affected his temperature which fell to 97 2“ b> 
mouth Heat blankets were applied over the pauents bod) and his temperature 
apm rose to around 1010* b) mouth Supportive treatment was given including 
b!oM He was given three successive prophylactic doses of combined sera 

On \Ionda) afternoon December 2 fift) eight hours after injury the pa 
tients condition had marked!) improved DIood pressure w^s 110/60 Fever was 
lOr b) mouth The pneumonia was not progressing At this time the patient 
''as taken to the operating room and under ethylene anesthesia both lower ex 
tremiues were elevated high tourniquets were applied and a simultaneous bi 
lateral amputation was done On the left side the site was through the midthigh 
and on the right side the site was through the lower third of the thigh A fish 
^uth” 1)^)6 of incision was used The muscle jumped and retracted smartly 
The flaps were allowed to fall together Soft rubber drains were inserted and a 
tew loose sillnvorm sutures were used to gently approximate the flaps There 
Was no redness induration or ecchjmosis of either th gh at or below the site of 
amputation During operation blood pressure fell from 110 to 105 He was trans 
fused on the operating table 

The da) following operation the patient broke into a profuse sweat His 
fever dropped by crisis to normal His chest condition rapidly resolved Since 
that time the patients recovery has been uneventful His fever never exceeded 
100“ b) mouth and after the sixth postojjeram e day it was normal Five days 
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after operation the pauent was sitting up m bed reading a paper and smoking 
his pipe The stumps were healing well with no signs of mdurauon mfecaon 
or slough of skin or other tissue Drainage froin both stumps was dimnshing 
and at the end of sue weeks both stumps were practically healed 

The appearance of the amputated parts was interesting They were cold and 
firm There was no gross evidence of infecuon or infiammauon The musek 
was red and healthy looking The fascia glistened There were no blood clots 
This was probably due to the wrasfung acdiicved by the melung ice "Hie blood 
was red and fresh looking The mud and sand Were moist and looked as they 
had the day of the acadent The particles of sand stood out in bold relief on 
the surface of the tissue with no signs of sticking to the tissue as is so often 
seen m wounds that are softened by dismtcgration of tissue The subcutaneous 
fat was firm There was no tidor etcept from a few soft bluish white tags of 
skin which had not been included in the ice 

Covmient —This case is presented because it is belies ed that bene 
ficial effects, both general and local, were obtained by the application 
of Allen’s principles to a severe traumatic m;ury, also to bring fonh 
the fact that cooling w as used not to preserve a portion of a limb but 
to prevent the development and progress of bacterial infection and 
invasion m heavily contaminated and potentially infected wounds 

The purpose was to obtain uwe m which the patient s general con 
dicion could be improved sufficiently to permit major surgery In this 
case fifty-eight hours elapsed between the time of accident and the 
surgical amputation of both limbs through the thigh 
■N This case does not permit one to say whether the oral suUapyndme 
v the intramuscular neoprontosil, the local sulfanilamide or the local 
J icing was the dccennining factor m the result The lack of cultures 
/' y taken from the \\ ounds limits effective discussion It would seem, hon 
ever, that icing did stop local pain, did materially aid the patient in 
combating shock and did stop all odors emanating from the stumps 
The patient s improvement was remarkable following the application 
of the tee The pieces of skin not included m the ice were gangrenous 
while equally detached pieces of skin included in the ice were veil 
preserved Physiologically qnd bacteriologically the procedure would 
seem to be sound 

If upon continued investigation these findings are confirmed the 
method of cooling limbs advocated by Allen might find wide appbca 
non m severe wounds in both civil and mihtary life This cooling 
might be effected by ice of gas It would be of use not onI> in extremi 
ties that might be saved, but it would be of value m holding infection 
m abevance m hopelessly traumatized limbs or parts in those cases 
jn which surgical aid is not immediately forthcoming either because 
of the patient s condition or because of the circumstances under winch 
the nccident occurred 
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Case 111. To Illustrate the Length of Time that Cooltng Can be Applied 
without Damage to the SIcin 

A 70 j car old man, had gangrene of the nght foot and ankle ^\lth severe 
pain, was admitted to West Suburban Hospital m poor condition He was irra 
tional, nois) and a morphine addict llis crating for morphine, according to 
him, was due to the severe pain he suffered in his leg Previous to admission 
the gangrene had been dr>, but two da>s before admission a rapid ascension 
of the gangrene had occurred of the wet t>pc It was necessary to place him in 
restraints to keep him in bed 

This patient’s right hmb was encased m shaved ice to above the middle of 
the calf This allowed the icc to extend approxiniatclj 5 inches above the evtent 
of gangrene Soon after icing, pain »n the limb disappeared The patient coin 
plained at times of a cold sensation at the luncturc of the iced and the normal 
part of the limb This patient was kept constant!) in ice for twenty ciglit days 
With no damage to the normal skin enclosed in tlie ice A midtlngh amputation 
Was then done, and recovery was uneventful 


Co?;w/CHt--The question of hou long normal skin can stand the 
application of ice %vithouc sliowing disintegration has been an interest 
ing speculation Ic has been shown by inan> workers that, following 
the removal of ice, the reaction of the chilled parts is marked The 
rwisiance of the tissue is greatly lowered and healing is retarded It 
has been desirable, howc\cr, to find out how long skm could stand 
constant cold and maintain its \icaht>’ in a pare to be amputated 
No tourniquet was applied at any time in this case, except at ampu- 
tation After the first few days of icing, the only medication that the 
patient rcceucd was 5 grains of aspirin at bedtime He became thor- 
oughly rational, was able to enjoy his food, read papers and books, to 
shave himself, and to all appearances was comfortable and happy His 
temperature, which had been high on admission, dropped to normal 
3nd remained so The gangrene did not progress There was no odor 
iscemible His friends and relatives visited him regularly, and thev 
sta^d that as far as they could tell, he was perfectly oriented 
I his case, then, is presented to show that cooling without tourniquet 
can, by lowering the metabolism of a parr, prevent the absorption of 
oxin and the advance of bacterial infection, and can relieve pain It 
^urther shows that in parts to be amputated it is possible, if the cooling 
s constantly maintained, to continue icmg for long periods of time 
ithout pain and without damage to the parts 


IV. To Illustrate the Effect of FreeiTng a 
of the Foot and Leg 


Limb in Infected Gangrene 


Januarv^?^^ years was admitted to Wesley Alemonal Hospital on 

ibowt 1 condition He was disonented and thrashed 

Saner ” leg to about 4 inches below the knee were 

5 enous wet and draining There was a foul odor emanating from the ex 
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trcmitv He was not diabeuc The nght foot had no dorsalis pedis or posterior 
tibial pulsations 

Tour hours after admission the freezing jacket was applied to his limb from 
tile toes to the knee The leg was amputated by freezing the extremity at 10° 
f above zero Two days after freezing the limb, the patient was comfortable 



and improving The chart illustrates his course (Fig 13B) At time of operatic 
his condition was excellent A general anesthetic was given Amputation was 
performed and recovers was uneventful No tourniquet was used 

Covwieiit have been kept frozen by us for as long as eight 
weeks This w as done to note harmful effects on the patients and to 
see how uncomfortable they would be The patients have been com 
fortable, bright and cheerful No harmful effects have been noted 


"ase V. To Illustrate the Effect of Freezing on Overwhelming Infection of 
an Extremity 

A white man aged 65 years was admitted to Passavjnt Memorial 
V kirschner wire had been mserlcd into the lower third of the 
pierced a blood vessel This area developed a ‘>'^r‘’vTnd.n7to be 

rococcus infection A phlegmon of the whole leg ,us 

groin An abscess wav present involving the lower half of the g 

'"^Son^ftervvard profuse hemorrhage occurred which 
of an aneurysm of the femoral artcrj A tourniquet P'^Yw^dats I Jr 
control the bleeding The pauent’s ^ and the 

condition had not improved and it w« felt the 

advance of infection m spite of chemotherapy to luw bcloM 

On January 28, 1945 the entire limb was ft-ozen cm the 
the viovn The effect of amputation b> freezing is shown -moutation was 
139) N.„e ata «S «“ab^ 

done A general anesthetic was given Healing ol tne sru y, 
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the upper third limit of tlic femur, was slow !mt was obtained The man even 
tinlly fully rcco\crcd 



Coiwneiit -.The great service of cold here, u e sec again, w as m com 
bating absorption and infection This ga\c time to improtc the patient 
to the point ay here operation could be tolerated with ease 

Case VI Effect of Ice on a Crushing Injury 

cre^ year old man was caught between a locomotive turntable and a con 
the lef leg from below the knee to the metatarsals and 

Passav^ from 2 inches above the ankle to the metatarsals On admission to 
lower Hospital there was a compound fracture of the tibia m the 
stin * fracture of the internal malleolus on the nglit Further, the 

heel from the lower third of the tibia and turned back over the 

tibial s f severe crushing and maceration of the skin over the entire 

from 7 ^^ ankle joint was exposed On the left, the si in was avulsed 

toor L ^he ankle down over the heel and turned back over the 

-T-i " this was carried the short foot extensors 
Grn extensiv e calaftcation of the leg vessels 

"ere h appeared clean They were debnded and the skm flaps 

T)\acr^- place and mild compression bandages were applied A 
piaster mold was applied to the nght leg 

obtaincd^^'*^'^^ placed on sulfa therapy and a blood level of 10 3 mg was 
3n maintained In spue of this the patient ran a septic fever with 


208 


R r MoELVENNY 


peaks of 101' to 102* F up to the tenth day At this time some of the skin on 
the left showed areas of demarcation with no evidence of infection 

On the right some areas of skin were blanched and depressed others were 
gangrenous Extensive bleb formation was present Serosangumeous drainage was 
encountered in large amounts The whole leg was markedly swollen Circuliuon 
and mouon were present in the toes At this time amputauon of the r ght leg 
was advised 

Preparatory to amputation the leg was packed in ice No tourniquet was 
applied The fever immediately began to drop and withm eight hours the tern 
perature was normal Two days later the sulfa therapy was discontinued but the 
temperature remained normal 

Part of the discolored skin which had appeared gangrenous returned to nor 
mal The remaimng gangrenous skin was removed Healthy granulation developed 
m these areas and these were covered by spht skin grafts 

The patient was kept for eight weeks in ite The skin grafts grew sausfac 
tonly even while the patient was m lec 

Four months after injury the patient started vomiting became comatose and 
died within a few days 

Postmortem examination revealed a subacute yellow atrophy of the liver as 
the cause of death 

Dissection of the right leg revealed that the fractured tibia had healed by 
bony union m malposition Benveen the fragments of the fibula there was a 
well walled off small abscess The ankle joint which had been widely exposed at 
injury showed no evidence of sepsis The muscles of the calf showed extensive 
fibronc thanges Tlic si in had normal appearance and the grafts had taken 

Connuent —Thxs is a case m which a crushing in)ury was superm 
posed on pnmarv arteriosclerotic limbs in which circulation was at 
least somewhat impaired 

The circulation proved inadequate to supply the local metabolic it 
mands of the tissue and provided an inadequate resistance against m 
fcction Maintenance of an otherwise adequate sulfa level was made 
quate in combanng the infection 

It IS believed that the lowenng of the tissue demands through cool 
mg enabled the impaired circulation to supply the part adequately and 
thus overcome the infection and to institute the reparatory processes 

CONCLUSIONS 

The use of cold as a therapeutic agent has wide application Very 
little IS know'H of the effect of cold on tissue from a pathologic an 
physiologic viewpoint . 

It is believed that cold therapy is here to stay as an adjunct in 
treatment of various conditions The greatest value to date hes m 
abilit> of cold to decrease absorption, hold infection in abe> ance c 
bat shock and to dimmish or abolish pain , > 

Further, we suggest that m cases of malignancy the ^ 

of the part before amputation or resection is done rnrgfic oner 
ficial effects by preventing implantation or spread of malignan 
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CLINICS ON OTHER SUBJECTS 


THE EFFECT OF PENICILLIN IN CARBUNCLE OF THE 
KIDNEY 


A Case Report 

RoBERr \V McALLisim MD. r ACS * and \ jncent J OConor 
MD. TACSt 

CAnBt;>cLE of the kidney has been considered a rare condition In 
1932 one of us reported two instances and after a thorough search of 
the \iteiature, found on\> ninety two other cases reported Since that 
time about 100 additional observations have been recorded On our 
own service, mcfuding the patient herewith presented, we have oper 
ated upon nine patients with carbuncle of the kidney during the past 
thirteen years 

Since this lesion is apparently alwa>s hematogenous m origin and 
secondarj to a previous staphylococcus focus elsewhere m the hodi 
vve were eagerly awaiting an opponumt) to use pemcillm treatment 
in the hope that spontaneous healing of the massive parench>inal in 
fection might be effected and a cure obtained without the necessit) 
of surgical intervention 

Such an experience is herewith reported and none other his as >et 
been brought to our attention 


CASE REPORT 


E. G a wlijtc man aged entered ^^es!ey Memorial Htwpical under the 
care of Dr Anbur E. Mahic on Ma> IJ 1944 He complained of weat^ne < 
backache cipecjally in the left flank nimea anorexia constipation and abdom nw 
distention Just prior to admission he had vomited three times and had noreJ 
gross blood in the urine He had not moved his bosvqfs for three dafr 

Two weeks prior to admission be became iJi while at work and was sent 
borne with a temperature of lOJ* F Ills only complaint at this t me was a vague 
pain m the abdomen and legs His physician diagnosed an upper respiratory w 
fcction and confined him to bed He continued to feel lU and to run an inter 
mittcnt fet-cr until admission to the hospital He had no knowJedge of an> recen 
cutaneous infection such as a bod a phlegmon or a paronychia ^ 


From the Urological Service of Weslej Memorial Hospital Cliicago 
•Miles Laboratory Fellow m Urology Northwestern University e 
School and Wesley Memorial Hospitel ^niTnversU 

t Associate Professor of Genito unnatv Surgery 
Medical School Chairman Urologic Department \V csley AlemonaJ H p 
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On admission the patient did not appear acutclj ill Temperature ssas 99 4* 
pulse rate 70, blood pressure 1J8/70 Tlic chest was clear and there s\as no 
sign of an upper respirator) infection Hie abdomen was modcratcl) distended 
hut not tender (Iig 140) There was exquisite pain and tenderness oscr the 
left lumliar region with marked muscular spasm flic right lumbar region was 
relaxed and not tender The urine was grossl) blood), was alkaline in reaction, 
specific graMt) 1 O’O, no sugar, albumin 4+» centrifuged specimen showed mans 
Cf) throe) tes and on!) an occasional leuknc>tc IHood count showed cr>thro 
c)tcs 4,460000 hemoglobin 87 per cent, leukoc)tc count 20,700 asith 86 per cent 
neutrophils 5 per cent l)mphoc)tcs, l per cent eosinophils, 8 per cent mono 
cjtes Scdiiiicniaiion rate was 19 mm m one hour Kahn reaction wis ncgatixc 



Fig 140 Fig 141 

Fig 140— X ray findings on admission showing marked howel distention 

narro^ ~Thc p)elogram shows an enlarged renal shadow with retraction and 
Wing of the middle and inferior caliccs and a ‘cup’ -shaped deformity of 
tne minor inferior calix 


3 mod nitrogen was 45 8 mg per 100 cc A throat culture gate 
^ heavy growth of Streptococcus xindans but no staphylococci 
(p temperature arose to 102 8* F with pulse increasing to 120 

the n Some relief was experienced with enemas and bowel cleansing but 
F3nents abdomen remained distended and he had no appetite Excretion 
made but these w ere unsatisfactory due to the marked abdominal 
neck procedure was followed by a heavy rash about the face and 

\Ia\ iVu presumed to be due to an allergic reaction to the iodide On 

timp 1, j*i ^^^Perature rose to 103» F and the pulse to 125 The urine at this 
^«onie grossly clear 

neck examination was done on May 18th The urethra and bladder 

ere normal The prostarc, as felt per recrum, seemed normal in every 
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respect Aside from 3 mild hypcretma of the mucosa, the bladder appeared 
normal Both ureters were easily caihetcrizcd 30 cm with No <S F catheteis 
and a normal flow of grossly cleat none was obtained from either kidney 
Pitenolsulfonphthalein gtven intravenously appeared m three minutes from each 
kidney and was excreted 10 good concentration on both sides, although some 
what less concentrated on the left Scout films with catheters jn situ showed 
nothing abnormal Right pyelouretcrogram was normal in all respects The hft 
pyelogram showed an enlarged renal shadow with retraction and narrowing of 
the middle and inferior cahees and a cup’ shaped deformity of the minor m 
ferior cahv (Fig I4I) These outlines suggested a mass within the substance of 
the lower polar region of the left Itidney From a pyelographic point of view 
this deformity suggested a differenuation between neoplasm or massne mfecuon 
of the renal parenchyma 

Cultures of the unne from cither kidney showed no growth in forty eight 
hours Culture of the bladder unne returned a moderate growth of Scaphyio 
coccus albus 


A diagnosis of carbuncle of the louer pole of the left kidney was 
made and medical treatment with pemciUm was advised Two htindred 
thousand units were given mtravenouslj during the first t\vem> four 
hours For the next forty-eight hours 20.000 units uere given mtra 
muscularK evcr> four hours until a total dosage of 360,000 units of 
penicillin had been administered in three days 
The accompanying charts show the course of the temperature 
throughout the patient’s clinical course (Figs 142, 143 and 144) 
Forty-eight hours after the institution of penicillin therapy the 
patients temperature returned to normal, the leukocyte count fell to 
12,450 and the patient's general condition improved m a spectacular 
manner The severe pain and tenderness m the left lorn almost com 
pletely disappeared, the abdominal distention was relieved, the appetite 
returned to normal and the bowels moved satisfactorily The unne 
remained grossh clear and contained no albumin and onlv a rare pus 
cell was seen m the centrifuged specimen 
This improvement continued for five days On the fifth dav (after 
completion of penicillin treatment) the remperature rose to 100 2 F 
and on the sixth day to 102“ The leukocyte count rose to 27,600 On 
May 26 the voided unne became turbid and filled with yellow puru 
lent material of pus mucus and debris Examination of the left Join 
showed an increased pam and tenderness with marked spasm of the 
left lumbar muscles . 

This change m the clinical course suggested to us that the carbunc e 
had ruptured into the left renal pelvis and the patients condition "as 
becoming increasingly unsatisfactory , , 

The second c>stoscopy was done on Ma> 27 and only . 
ureter was catbeterired The urine from the left kidney was * 
yellow and pnnilent Phenolsnlfonpbthalein injected intravenously P 
peared in eight minntes and was excreted m ? plus '‘’““"f ”™ 
a penod of fifteen minutes Eight cubic cennmeters of 12 p 
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sndmm iodide solution wis injected slouh into the left kidnc> and 
the resulting p\c!ogntn showed i wide moth-eaten tjpe of defect 
in\olMng the area of lioth the middle and inferior cahccs This outline 




apparent partial liquefaction of the carbuncular mass 
, resultant puddling of the opaque material within the middle 
ower cahees of the left kidney (Fig 145) 
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This condition was considered unsatisfactory and the pacfotf 
w as in much better general condmon than prior to penicilJm therapj' 
the clinical signs and symptoms were again increasing 
A renal exploration for drainage of the carbuncle or possibly left 
nephrectomy av as decided upon This procedure was done on June 1 
1944 under spinal anesthesia There was no evidence of perinephric 
abscess and the renal capsule was intact The perinephric far iras 
densely adherent to the kidney at the lower pole and about the bilus 
of the kidney Palpation of the freed kidney suggested a large jtjss 
within the substance of the kidney A left nephrectomy uas done 
without spilling any infected material m the wound and with very 



F g H6 —A dra v ng of the k dncy before and after sect oa ng shosvmg the con 
Uueni carbuncular craters 


little hemorrhage The renal fossa was drained with three split *^ubbcr 
tubes and the muscles closed in the usual manner The patient left the 
operating room m good condition . , 

The kidney w as sectioned after removal and was found to be filled 
with thick yellow pus havmg the odor and appearance usually en 
countered m a lung abscess The lesion seemed multiple and s as 
grossly that of two conffaent carbuncles which had undergone lii^e 
faction but had left connecting deep nms of infected craters ( ig 
146) The complete pathological report of Dr E R Strauser ts a 
follo-ws 


Gross The kidney weighs 181 gm and measures U by 7 ^>7 4 5 w 
k IS a grayish tan color on ibe ertcnial surface and a <,6 

the cut surface The cut surface is Con cal markings are co p V 
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soired The cortex ranged from 7 to 9 mm in thickness There ts atrophy of 
both conical and medullary ponions The wall of the pelvis is grcatlj thickened 
and much of the mucosal surface is thickened It is cspcciall> tliickcncd at the 
caLces Considerable soft custard like material is adherent at the surface of the 
mucosa The pcnpchic fat is markcdl> indurated It is markcdl) adherent about 
the hollow of the kidncj 

Microscopical Sections of the ktdnc> show rather marked parcnclij-matous 
degeneration of the tubular epithelium Most of the glomeruli coniplctcl> fill the 
glomerular capsules but there is no capsular thickening and no significant changes 
m the glomeruli except that some appear to he atrophic 

Sections through the wall of the abscessed portions of the kidnc> show almost 
complete destruction of the epithelium and a great increase of fibrous ussuc 
within the stroma There is a fair!) dense infiltration of Ijmphocytes eosinophils 
and neutrophils which is vcr> dense in the lining of the abscess caviues See 
tions show marked inflammatory infiltration of the pcUic wall most of which 
consists of pus cells and fibnn Tlic wall is congested in many places There is 
marked increased density of the pcnpchic stroma 
Diagnosis Carbuncle (with p> cloncphrosis) 

Following operation the temperature ranged from 98® to 100 3® F 
(as shown in the accompan>mg charts) for fifteen da>s The patient 
improved steadily but his convalescence was prolonged due to a per 
sistenc staph>lococcic infection in his wound Two hundred thousand 
units of penicillin were given intramuscularly for this infection with 
out anj noteworthy improvement The wound mfecuon responded 
best to hot bone compresses and h> drogen peroxide irrigations The 
wound was complctel) healed on the thirt> first postoperative da> 
and the patient was dismissed on Jul> 2, 19-H He returned to his 
usual work one month later and his present health is excellent 
Lo7/mtent —Before hav mg the opportumt> of treating a clear cut ease 
of carbuncle of the kidney with penicillin we had decided that one of 
three things would happen first, and most to be desired, would be a 
complete resolution and subsequent healing of the massive parench) mal 
esion second dissolution and rupture into the perinephric region with 
ormation of a perinephric abscess which would probably require sur 
gical drainage, third, and least probable, rupture into the renal pelvis 
vitn a subsequent p> onephrosis which w ould probably require surgical 
linage or nephrectomy The last occurred in this instance 
he spectacular improvement effected bj penicillin in this patient 
p ®”8cd his condition so that he became a much more desirable sur 
gica risk It may have prevented the development of other staph>lo 
adjacent or remote parts of the body 
might be argued that continued expectant treatment and perhaps 
P^^'^^Win should have been administered to this patient before 
^ radical nephrectomy The pathological findings at opera 
P the subsequent recovery seem to justify our procedure 
wifl^*^ rhe kidney was not a common condition before the 

spread use of the sulfonamides It is now the general feeling that 
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all cortical infectious lesions of the kidney will rarely present a surgical 
problem when the sulfonamides or penicillin are available The validitv 
of this premise ill only be proved by time and experience Meanwhile 
It \\ ill be interesting to follow reports on the use of penicillin in the 
treatment of carbuncle of the kidne> Its use may reduce the necessity 
for surgery m these cases and as demonstrated by this report a pre 
surgical remission of clinical symptoms can be produced 



INGUINAL HERNIA REPORT OF 1 1 26 CASES 
Homer I Skinner, MD,1 A CS,* \Nn Rom iii H nuNr\N, MDf 


The mcdic-il literature on hernia v% \oluintnoiis Numcrou'; articles 
have been written on tlic historical aspect, ctiolog) of henna technic 
of hernia repair, and the use of aanous suture materials 
Herniorrhaph) is one of the most coinmon operations in a Marine 
Hospital and also one of the most important A satisfactory result is 
necessar) m order to return the patient to clut\ and tluis preserve mih 
Wry manpoyycr It is also of national importance from a civilian stand 
point iMan> of our patients arc civilian employees of the Government 
Whenever one of these individuals suffers from a hernia it is estimated 
that his cfFciencj is lowered 25 per cent or he is rejected froni worl 
until satisfactorj repair has been accomplished Hernia then becomes 
a problem of great economic importance This is manifested m various 
"a)s If the employee remains on duty Ins output is lessened he avoids 
strenuous worl protects himself and thcrcliv lessens the cfTicicncv 
of his fellow worl ers If he is rejected it becomes necessary to Inve an 
operation before lie can pursue a gainful occupation or he mav liccomc 
a member of the relief rolls Some of our licncficnncs arc paid com 
pensation during their period of disabilitj Occasionally it may be 
necessary to tram a replacement man which is time consuming and 
expensive Regardless of liow the ease is handled there is always the 
possibility that it ma> pass from a local economic problem to one of 
national importance 

The purpose of this paper is to report on 1126 cases of inguinal 
hernia Out of this group we were able to have varying follow up 
periods m 856 cases All of the patients were male most of them sea 
aring individuals without permanent addresses which has made the 
oiJow up rather difficult The follow up study was earned out b> 
questionnaire encouraging as many patients as possible to report for 
examination Subsequent examination of a few revealed a hernia al 

ough they had stated on the questionnaire that they were all right 
ut the reverse was also found to be trite in approximately the same 
percentage of cases 

te also wish to present a technic of repair embodying many prm 
'Pes already advocated which has proved satisfactory It is the one 
je most common i) in these cases It is not our intention to present 

u burgeon U S Public Health Service Chief Surgeon U S Marine 

Mwpraj Stapleton New Yorl, 

Pprlfl U S Public Health Service Chief Surgeon Aled cal Center for 

Pr soners Springfield Missouri 
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a Standardized technic, because we feel that each case presents a prob 
lem peculiar to itself We all know that various mdmduals present 
different structural and anatomical arrangements even though their 
hernias can be classified into certain types Therefore a thorough 
familiarity with the anatomy and the carrying out of the cardinal 
principles of surgery are most important These cardinal principles are 
sharp dissection careful handling of tissue control of hemorrhage 
protection of the wound proper placing of sutures and care in tension 
of sutures not tying them too tightly Meticulous technic and care 
m everv detail during the operation are essential for success 

Careful examination of the patient before operation is essential and 
correction of any condition that may predispose to recurrence should 
be accomplished Examination of the inguinal region by the operator 
IS important because this often is of help m deciding upon the method 
uhich he mil use to fortify the inguinal triangle The operation should 
be performed s\hile the operator is fresh and not worn out from a 
heaw schedule The economic factor invoked is large enough for 
this consideration 

Postoperative vigilance and mstniction to the patient add greatlv 
to the success of the operation This does not mean that intensive 
postoperative therapv is necessary— quite the contrary Onlv a feu 
simple orders are necessary some of which the patient himself can 
carrv out to insure a smooth convalescence 

In these cases some comparison can be made m the matter of suture 
imtenal Catgut silk and fascia were used as suture material In the 
catgut series chromic No 0 twenty days was used m the transversalis 
fascia chromic No 1 or No 2 twenty days for the repair and 
chromic No 0 or No I m the external oblique fascia In the silk senes 
No 2 or No 3 Champion silk was used for the deep repair and No 
0 or No 1 in the external oblique fascia Since this studyr was made 
cotton has been used in 250 cases by various operators on the senice 
w ith no untow ard results Number 30 cotton was used for the deep 
repair Cotton was casv to work with and the wounds showed very 
little induration postoperatively There were two infections xihicn 
healed vvithout discharging any suture material 

recNNtc 

The general principles of our method include the following 

1 Thorough preoperative examination , 

2 Preparation of operative site the night before operation fo owe 

by application of tincture of mcrthiolatc 

3 Occasional delay m cases m which a truss is worn to al ou 

skin to return to normal 

4 Spinal anesthesia was employrcd m most instances Local 

was used in the older age group or poor nsk cases 
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5 Careful operatne technic uith attention to details 

6 Postoperatu c Mgilancc with stress on deep breathing exercises 

and exercises for extremities Earl> catheterization, if neccssar\ 
but nluajs attempting to tram patient to use iiriml m bed be 
fore operation 

7 Indirect hernia Bed rest fifteen da) s with six w eel s con\aIcsccnte 

Direct hernia Bed rest eighteen di\s witli eight weel s con 
aalesccncc 

The older age group are allowed out of bed earlier and more hti 
tude of mo\emcnt while in bed This length of convalescence is stand 
ard except m a fcx\ instances m xxhich the patient is not doing strenu 
ous work 



Dg 147 Fig 148 

Fig 147 —Skin incision showing position 
Fig 148 —Showing aponeurosis exposed 


The technic may be divided into five steps 

^ Exposure and vtsualtzatwn of cord and sac The skin incision is 
uiade from the pubic spine upward about 2 to 3 fingerbreadchs medial 
3nd parallel to Pouparts ligament (Fjg 147) The superficial veins are 
caught between clamps before cutting to prevent their retracting into 
ipose tissue The external oblique aponeurosis and external ring is 
xposed (Fig 148), a close watch being kept for superficial branches 
isth^ *^**^^ypog3stnc nerve The aponeurosis of the external oblique 
of 3long the medial side of the external ring in the direction 

eu^^ H9) In doing this, the incision is made in the apon 

rosis along the upper edge of the incision and carried down to 
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the external ring, stripping off the iliohypogastric and ilio inguinal 
nerve The latter is often adherent along the lateral side of ring The 
cord IS then mobilized (Fig 150), after stripping all areolar tissue from 
the internal and external oblique fascia 

2 Dissection and exploration of sac The mdirect sac can always be 
found along the anterior and medial surface of the cord It is opened 
not only in indirect and combined types of hernia, hut also m simple 
direct and femoral hernias We ordinarily do not disturb the pen 
toneum lateral to the vessels m a direct hernia w ith a di\ erticular like 
sac and a small opening in Hesselbach’s triangle If the indirect sac is 
long the distal segment maj or may not be disturbed If easily sep 



Fig 149 Fig ISO 

Fig 149 Showing incision in aponeurosis at medial s'de of external ring 
Fig ISO Showing aponeurosis open and spermatic cord mobilized 


arated, it is removed, and if large and densely adherent it may be 
everted around the cord After opening the indirect sic, exp orati 
- - w.. ^ or femoml sacs (Hg Ifl) If one is Mjt 


recurrent direct or femoral hernia niici r 
sac we do not feel that proper dissection has been earn 
the bladder is seen and dissected off to allow ^ 

3 Clomre of me (Fig 153) In any hernia 
which the sac is handled is of pnmc importance a 
and high ligation are essential If the sac is narro , P 
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and ligation suffices. It may then he transplanted, if so desired, l>ut care 
should lie taken that the lower portion of the transfi\ion suture is well 


rig. 151 . 



Hg. 152. Fig. 153. 

l^I.-Showing finger through indirect sac lifting up direct sac and combin- 
ing into total indirect hernia, 
rig. lS2.-Sho\vmg bladder being peeled from direct sac. 

Fig- 153.— Showing method of purse-string closure of sac. 

anchored. If the mouth of the sac is more than an inch in diameter a 
purse-string suture is used, w’ith transfixion but not transplantation. 





Fic 155 ,1 

hg 154 -Shouing transvcrsalis fascia sutured and method ^ 

tendon and fascu of internal oblique muscle to Pouport s hgament 

F.g 155 -Showing method of laying XrX cord 

Vig 156-Showing method of imbncatiiig aponeuro 

the peritoneum m any abdominal “P'™'™ 
pirt of the operation is valuable time spent to pr 
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4. Fortifying the ingtiinal triatigle. Any relaxation of the tissue in 
Hesselbach’s triangle is taken care of by suturing or imbricating the 
transA-ersalis fascia from the pubic spine upward, well under the cord, 
being careful not to injure the deep epigastric vessels. This closes any 
defect at the internal ring and provides an extra layer of varying 
strength which scr\’cs to distribute the stress of intra-abdommal pres- 
sure evenly against the outer layers of the wall under construction. 
The repair is in principle a White fascia repair, similar to Andrews’* 
technic. The red muscle of the internal oblique is entirely disregarded 
and may be transplanted or excised for convenience. A suture is then 



Fig. 157.--Sho\vlng closure of Scarpa’s fascia above the cord. 

Fig. 158.— Closure of skin with interrupted end-on-end mattress sutures. 


taken at the internal ring bringing the cord out at a right angle, the 
placed in the reflection of Poupart’s ligament rather than 
the shelving edge to prevent tension. If the external oblique fascia has 
een split along the medial side of the external ring there will be 
enough outer leaf of fascia to allow placing of this suture. The ne.xt 
u f P^^tjed at the extreme lower end in the form of a figure 8, 
st^ h ■ P^^^ey stitch, the latter advocated by Col. Keller.^ This 
s Itch IS placed in accordance with anatomical arrangement and in such 
3 manner as to relieve tension on the remaining sutures. The first bite 
i medial side, then over the pubic spine, small bite on the medial 
sweeping bite taking in Gimbernat’s, Cooper’s and Poupart’s 
154). When this suture is tied the structures fall to- 
6 or, making the remaining ones more or less apposition sutures. If 
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this does not occur a similar second stitch can be placed above the 
first, or a curved incision can be made along the rectus sheath as advo 
cared by Rienhoff ® A few sutures arc placed above the cord (Fig 155) 
and the external oblique fascia closed The outer leaf of tins la}er n 
imbricated or sunired to the medial leaf underneath the cord about 
halfway to the internal ring It is then sutured over the cord This 
raises the external ring gnes added support to the critical angle just 
above the pubic spine and soil allow s the cord to come out oblique!) 
as It naturall> does (Fig 156) The medial leaf of the external oblique 
should not be imbricated or sutured too far laterally under the cord 
or there will be too much strain on the tissue when the anesthesia 
subsides the aponeurosis haiintr i tendency to fly back m place hU a 
bowstring 

5 Closure of 'uound Scarpa s fascia is closed over the cord taking 
small bites and using interrupted sutures (Fig 157) It is preferable 
to place the sutures so that the knot will be down m thin individuals 
(Fig 157) The skin is closed with mrerrupred end on end mattress 
sutures the skin ha\ mg been marl ed before making the incision (Fig 
158) Careful closure of the skin and obtaining i neat scar docs not 
add to the repair but certninlv gives the patient confidence m fiK 
operation 

ANALYSIS OF CASES 
INOfRECT meOIMAL HERNIA 
Chrome Cel^til Used for Rip» r 
}20 

Age of patient 

18 ■’0 years 
■*0-10 >C3rs 
JCMO >C3ts 
■^0-50 years 
50-60 jears 
60-70 jears 
70-80 years 

Total 

Period of i me under observation 
6-12 months 
12 IS months 
18-24 months 
24-30 months 

36 months 

Total 


304 06 paients ha^ 
b lateral rep* 


Ip or 7) per cent 
(27 per cent 
were ronnneo/ 
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Pam 

T^\ent>-onc patients, or 9 per cent, complained of pain Pam described as 
slight soreness, dull ache, or sharp shooting m character 

Enlarged testicle 

One patient complained of enlarged testicle 
Recurrences 
4 eases 

Age 18-20, recurred right side in I jear 
Age 3{M0, recurred right side in I jear 
Age 4O-S0, recurred left side in 1 jear 

Age 56, recurred right side in I >car, had bilateral repair same da> 

Tlierc svere 182 hernias on the right side, 1J8 on the left side Operation 
was done in nine cases of bilateral hernia <m the same da>, uitli one recur 
rence on the right side Sesen patients with bilateral licmias were opcritcd 
upon at separate times, with no recurrence Recurrence rate 1 7 per cent 


INDIRECT (N6UINAL HERNIA 
Sill Used for R*pa r 
106 C«t*t 
100 Pafienft 

Age of patient 


18-20 >cars 

8 

20-30 >cars 

18 

30-40 years 

22 

40-50 years 

35 

50-60 years 

13 

60-70 years 

3 

70-80 years 

1 


Total 

Period of time under observation 
6-12 months 
12-18 months 
18-24 months 
24-30 months 
36 months 


100 (6 patients had 
bilateral repair) 


10 

3’ 

30 

13 

1 


Total 

Number of hermas observed 92 

There were 55 hernias on the right 51 on the left 
Pain 


86 (14 patients 
not observed) 


Ten patients complained of pain, described as stinging, drawing, pulling 
sensation 

^trophj of testicle I 
Infection 1 
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Recurrences 
Two cases 

Five bilateral hernias, done on separate days, no recurrence 
One bilateral hernia done on same day, no recurrence 

Recurrence rate 2 18 per cent 

Ejghty SIX per cent of the patients were followed 27 per cent were given follow 
up examinations 

Technical Notes —In both scries of cases the indirect hernias, with 
narrow neck sac at the internal ring and no weakness in Hesselbach s 
triangle, were repaired without transplantation of the cord, whether 
catgut or silk was used There were \ery few cases of this type Also, 
cases of undescended testicle were repaired without transplantation 
of the cord Indirect hernias, with large mouth sac at the internal ring 
and weakness m Hesselbach’s triangle, were repaired by a method 
similar to that used m repairing direct hernias with transplantation of 
the cord, regardless of type of suture material The only difference is 
that m the catgut senes autogenous fascia \\ as used to tcmforcc the 
repair far more frequently than m the silk senes 
for the higher recurrence rate m the silk series 

DIRECT INGUINAL HERNIA 
C8r«mic C^tggl Ut«d for R*p* r 
375 C«t«» 

309 

Age of patient 

18-20 years 
20-30 years 
30-40 years 
40-50 years 
50-00 years 
60-70 years 
70-SO ye 2 is 

Total 

Period of time under observation 
6-12 months 
12'-i8 months 
18-24 months 
24-30 months 
30-36 months 

4 years 

5 years 

Total 


This may account 


308 (67 pauents had 
bilateral repair) 
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Pjin 

Twelve patients, or 5J per cent, complained of pain 
Mortalit) 

One death from coron3r>' thrombosis oa the thincenth ilap occurred in a 
patient aged 45 \Iortalit> rate 0J6 per cent 
There were 206 hernias on the npht, 169 on the left stdt 

Recurrences 
6 cases 

Ape 20-30, trauma, 18 months 

Ape 50-60, uuhin 3 months 

Age 41, right side, 3 jears 

Age 34, left side, 20 months (McArthur technic) 

Age 40, right side, 6 months (bad cough) 

Age 44, left side, 2 > ears 

There were 21 bilateral hernia repairs done the same day, 3 of the hernias 
recurred, 2 on the left side within 1 year, age 30-40, 1 on the left side in 
18 months, age 49 Elighteen cases m this group were followed 9 cases were 
etanuned There were 46 bilateral hernia repairs done on separate day's, with 
I iwrrence, right side, age 38, 1 \car Thirty nio ca^cs m this group were 
followed 13 cases were examined 

Recurrence rate 35 per cent 

Single direct hernia, 25 per cent 

Bilateral repair same day, 16^ per cent 

^lateral repair separate days, 3 I per cent 

One hundred of these hernias were bilocular or mixed type 


DIRECT INGUINAL HERNIA 


Ace of patient 


S II Used for Repstr 
325 Cates 
293 Pafienh 


18-20 years 2 

20-30 years 48 

30-«) years 69 

40-50 years 123 

50-60 years 40 

60-70 years 11 

Total 2W 

Penod of nine under observanon 

6-12 months 41 

12-18 months 71 

18-24 months 72 

24-30 months 37 

36 months 3 

Total 2M 


(32 pauents had 
bilateral repair) 


(29 panents had 
bilateral repair) 



230 


flOXtER L SKINNER, ROHERT I> DUNCA'v 


Pajn 

Twenty four patients complained of pain on heavy hfcmg or numbness along 
lower pact of scar 
Atrophy of testicie 2 
Infections 1 rctivuring removal of sututvs 
Recurrences 

Two cases or 089 per cent 

Seienf} seicn per cenr of this group «as follo«ed and J9J per cent cx 
amined 

Tlicre were 208 cases of bilocular or mited type of hernia 2<S hiUteral 
hernias, separate repairs 5 bilateral hemus repaired the same day TTiere 
svere no recurrences after bilarerai r^rair There Mere 184 hernias on the 
right side, 141 hernias on the left side 


ConclusioftS^St/ftirtf Materia! —In the cargut senes of direct hemus 
autogenous fascia x\as used according to the McArthur® technic or 
b) stnj» from the fascia Jjta when the structures for repair svere nor 
considered good One or the other method xxas aho used m patients 
over 50 3 ears of age, or when there were some possible prcdisposinc 
factors for recurrence In the silk series, autogenous fascia was used 
onij occisionall) The two recurrences were in men oxer SO jeats 
of age There w ere 5 1 cases m this age group nil being follow ed but 5 
Tsen though manv in this age group ma> present good structure for 
repair, ir k our opinion thar the use of lurogenous fascia to reinforce 
the repair insures a better result regardless of the type of suture nw 
terial used The last few vears we have used prepared fascia satis 
factorily m selected cases In comparing the results m direct hern a 
silk would appear to be the superior suture material 
Indications for Operation -The breraturc since 1930 sJiows the re 
currence rate m direct hernias to be quite high Some authors^ feel 
that direct hernia is entirely different from indirect that it rarelj bc' 
comes strangulated and that it should not be operated upon unless it 
causes discomfort, or the sac has a diveniculum Man) times 
hernia is a harmless condition, and it is our opinion that occasionalb 
patients are operated on w hen they should not be The patients of whom 
we speak arc the ones vvho have an enlarged evfemal ang w irh onh 
weakness in Hesselbachs triangle, and m the true sense of the xvor 
do not have an inguinal hernia These patients are operated on because 
ir IS necessary to correct the condition before employment can e 
obtained Most of them do not have an> complaints and are able m 
w ork, but xvhen the diagnosis of hcmn is made correction is necessa^ 
or they w ill not be able to obtain positions and if they are compens 
tion cases, they may be totally disabled Operation is necessary to P 
from throw ing man> compensable cases upon the various conimwi i 
Bdateml Hcnm Repair -Bilatewl hernia repair is not advocate p 
cause the recurrence rate « h^her, the posroperatne comp 
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greater, and the postoperative convalescence is not so sniootli This is 
confirmed bv numerous authors Tlic statement is often made that a 
bilateral repair can be done on a patient because he has small hemns 
or certain rv pcs of hernias 1 his docs not hold true, bccau<’C the factors 
mentioned above are still present, regardless of the tvpe of hemn 
The onlj possible exception would be straight, mdirccti congenital 
hernias m >oung individuals The other factors to be considered arc 
prolonged hospitalization, prolonged disabilitv , and added risk of see 
ond operation Separate repair docs not ncccssanlv entail more than 
seven to ten davs of additional hospitalization or more than two weeks 
longer disability A little more time spent at the first sitting mav pro\ c 
to be economical later on in life In doing the operation m two stages 
there is actuallv less risk of complications When one side is repaired 
a known srnaller risk is accepted and if complications develop jt mdi 
cates what ma\ be anticipated in repair of the other side Incrciscd 
precautions can be taken ticcaiisc, licing forewarned, wc should be 
f( rearmed 

There were 121 bilateral hernias m this group, 34 had their repair 
done on the same dav and wc were able to follow 21 of the patients 
There were 4 recurrences a rate of 13 per cent, 87 had their repair 
done on separate davs and wc were able to follow 70 Tlicrc was one 
recurrence, a rate of 1 4 per cent 

SUMMARY 

A follow up studv of 1126 eases of inguinal hemn h'^s been pre- 
sented With description of our tcchmc 
A discussion of the etiologv of hernia and of the anatomv of the 
inguinal region has been purposclv avoided A good description of the 
after has recently been given bv Anson and Mc\^av* and Rienhoff 
n this stud), silk is apparentU the suture material of choice, except 
in the indirect group which docs not run exactlv to form The use of 
autogenous fascia also augments the repair High IigatioU of the sac 
With careful dissection will decrease the recurrence rate and possibh 
c P clear up the question of whether recurrences are true recurrences 
place While we prefer to use fine silk m hernia repairs 
an fascia m selected cases, we feel that the suture material is onl\ 
secondarv In this dav' and age, having so many manifestations of the 
^P^^tions, It IS our opinion that the result obtained will de 
^^n entirelv upon the meticulous care giv en to nil details at operation 
surgeon doing hernia operations should have enough experience to 
'arv his technic as indicated 
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CUMULATIVE INDEX 


Amputations, relngeration anc<thc<ia 
for, Feb, 193, I9S 

refrigeration, for amputattot). 
fri', 193, 193 

Arthritis of subtalar joint, chronic infec- 
tious, Feb , 1S8 

of WTist, suppuraU\-e, Feb , 85 
traumatic, Feb , 9S 

Barton’s fracture, Feb, 90 
Beaded Mires in treatment of fractures of 
leg, Feb, 174 

Bosuorth incision for remo\al of <emi 
lunar cartilages, Feb, 11&-120 
Bucket handle injur> of limbus glenoid 
alls, fe5, 38, 39 

Bumper fracture, beaded Mires in. Feb, 
l8l, 182 


Dislocations of talocalcaneal joint, «uli 
talar le<ions due to, Feb, 156 
radioulnar, Feb , 90 
tibiofibular, beaded Mires in Feb , 184 
symposium on, Feb, 1 


Elbow, arutomy, Feb, 59 
dislocations, Feb , 79 
in children, Feb , 73 
fractures, in children, Feb , 59 
Epicondjlar fractures m children, Feb 
67, 71 

Epiph><eal separation, distal, of radium or 
ulna, Feb , 91 

Ewcise<, quadriceps, Feb , 133 
Extremities, infection*, oserss helming re 
friseration in, Feb , 206 
trauma, refrigeration in Feb, 19’ 


CJICAVECS, fracturt!, lublahr le<ion dut 
to F,a .144 

Fti"*!)' ’ P'O'oill"' to, oHoct!. 

Cotpal boot!, consemul lesions, Fib , 81 
neieloptnental lesions, Ftb , 82 
dislocations, Feb , 92 
injuries, Feb , 1 
fractures, Feb , 1 , 92 
P -i anaent, Eeh, 11 

22 ^*"*”** of tnee, disturbances, 

Chondromalacia of patella, Feb , 129 
i-olles fracture, Feb , 87 
re\er«ed Feb, 89 

rjiaate ligaments, disturbances, Feb , 


202 ^ gangrene, refrigeration m, 
Disloahons ot carpal bones, Ftb , 


Of elbow, Feb, 79 
in children, Feb, 73 
‘^humerus, upper end, recurrent, Feb, 


Fcfc*'^ 9 *S “'T’nl 'emilunar bone, 

of '31 

j boulder, recurrent, treatment, Feb, 


Ftitva, fractures, transfixion ‘crews and 
plate m, Feb , 101 

Fibula, fractures, beaded wires in, Feb, 
179 

Foot, subtalar joint lesions, Feb , 136 
Footboard, Haglund, application, Ftb , 
149 

Forearm, anatomy, Feb, 48 
fractures, both bones, Feb, 48 
near wrist, Feb, 91 
treatment, Feb , SO 

Fracture dislocations of carpal bones, 
Feb, 1, 4 

of humerus, upper end, Feb , 40 
of knee, beaded wires in, Feb, 189 
Fractures, Barton's, Feb , 90 

bumper, beaded wires m, Feb , 181, 182 
Colics’, Feb , 87 
reversed, Feb , 89 

epicondylar, in children, Feb , 67, 71 
of calcaneus, subtalar lesions due to 
Feb, 144 

of carpal bones, Feb, 1, 92 
ancient, Feb , 11 
of elbow in children, Feb , 59 
of femur, transfixion screws and plate 
in, Feb , 101 

of fibula, beaded wires in, Feb, 179 
of forearm, both bones, Feb , 48 
compound, m child, Feb^ 54 
greenstick, Feb , 53 
near wrist, Feb , 91 
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CUMULATnE INDEX 


Fractures of forearm both bones open 
reduction and meta! plate m 
Feb, SS 
'.iKvpte Ffb 53 

with postoperative infection 
Feb 57 

trealroent Feb SO 
with nonunion Feb 56 
of humerus gfenoid fossa Feb 44 45 
anterior rim Feb 38 39 44 
lower lip Feb 42 44 
greater tuberosity Feb 43 
headsplitting Feb 45 46 
lateral condyle in children Ftb 67 
lesser tuberosity Feb 43 
lower end intercondylar T or "i 
m children Feb 76 
medial epicondyle in children Feb 71 
supracondylar m chddren Feb 6t 
upper end Ftb 28 

classification based on ctiologv 
of trauma Feb 28 
marginal injuries Ftb 43 
three fragment Feb 30 
two fragment Feb 35 
of leg beaded wires in Feb 174 
of long bones plating technic Feb 99 
of navicular bone Feb 8 93 
of olecranon in children Feb, 76 
of os calcis involving articular surfaces 
Feb 161 

of patella beaded wires in Ftb 186 
of rad us head and neck in children 
Feb 74 

lower end Ftb 87 
styloid process Feb 90 
with fracture of ulna Feb 48 
of scaphoid bone carpal Feb 93 
comminuted with dislocation of 
semilunar bone Feb 97 
of talus subtalar lesions due to Ftb 
1S3 

of tibia plateau open redaction beaded | 
wires in Feb 187 

plating m Feb 99 | 

posterior malleolar beaded wires in 
Feb 189 I 

transfi-won screws and plate jd Feb 

102 I 

of ufna coronoid process Feb , 79 
styloid process Feb 90 
with dislocation of radial head plat 
ing in Feb 99 

with fracture of radius Ftb 48 
Smiths Feb S9 

supracondylar m children Feb 61 
syinposum on Feb 1 

Gakcuov of wrist Feb 82 
Gangrene diabetic refngeral on in Feb 
202 


Glenoid fossa fractures anterior nm 
Feb 38 39 44 
lower lip Feb 42 44 
mjui es Feb 44 45 

footboard application Feb 

Hawleys angle plate Feb 105 106 
Hernia inguinal repa r of Feb 220 
report of 1126 cases Feb 219 
Herniorrhaphy inguinal technic Feb 
219 

Humerus dislocations upper end recur 
rent Feb 14 37 

j p I. If) 


leaser tuuetosivy 1 eu u 
lower end intercondylar T or Y 
in children Feb 76 
medial epicondyJe m children Frb 
71 

supracondylar in children Feb 61 
upper end Feb 28 

cla sification based on et ology 
of trauma Feb 28 
marg nal lojmnes Feb 43 
three fragment Feb 30 
two fragment Feb 35 

Infcctions overwhelming of estremty 
reftigetaUon in Feb 206 
Tnguinal hernia repa i of Fib 220 
report of 1126 ca'es Feb 219 
fnjunes extrem ties refngent on n 
Feb 192 
wrist Feb 1 


Kidvey carbuncle pen c Urn in effects, 
Feb 210 

Kienbocks d sease Feb 96 
Knee anatomy Feb 112 
artKUlar cartilage di turbances Feo 
128 

fat pads d sturbsnces Feb 132 
fracture d slocations beaded wires m 
Feb 189 

internal derangements d sgnos s and 
treatment Feb 111 
ligamentous injuries Feb 122 
osteochondritis d ssecans Feb 128 
osteochondromatosis Feb 133 
semilunar cartilages lesions Feb 1 


,EG fractures beaded wires in Feb 174 
acamentous injuries of knee Feb 
ambus grenoidaJ s bucJ-et handle injurv 
Feb 39 ^ X /,r 

.unate bone dislocation Feb 9j 
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Madeli^nc’s dcformU>, Ftb , 83 
McBride plate, Feb , 105 


Namcular bone, dislocations, Feb , 9 
fractures, Feb , 8, 93 
Nerves of Mrist, lesions, Feb , 86 


0LECR.A^o^, fractures, m children, Feb, 
76 

Oa calos, articular surface, fractures jn- 
\ol\ing, Feb, 161 

Osteochondritis dissecans of knee, Ftb , 
12S 

0 teochondromatoMs of knee, Feb , 133 

Paral\sis of serratus anterior mu*cle, 
isolated, Ftb, 21 

Patella, chondromalacia, Feb, 129 
dislocations, Feb, 131 
fractures, beaded nircs in, Feb, 186 
Pellegrini Sticda’s disease, Feb , 132 
Pes \algoplanus, static, Ftb , 136 
Plates metal, m fractures, Feb , 99 
Poliomjelitis anterior, subtalar lc<ion$ 
due to, Feb, 141 

Preiser’s disease, Feb, 94, 95 

Qiadriceps CTcrcucs, Ftb , 133 

Radioulvar disloation, Feb , 90 
Kadius epiphyseal separation, distal, Feb , 

fractures, head and neck, in children 
Ftb, 74 

lo«er end, Feb, 87 
styloid process, Feb , 90 
nith fracture of ulna, Feb , 48 
r rigeration anesthesia for amputation, 

^fb, 193, 198 

cooling machine, Feb , 198 

trauma of e'stremitics, Feb , 192 
miscellaneous uses, Feb , 200 

carpal injuries 


Scaphoid bone, carpal, fractures, Feb , 93 
comminuted, with dislocation of 
sir,,. 1 semilunar bone, Feb , 97 
I^Pula, winged, Feb, 21 
radunar bone, carpal, dislocation, Feb , 

cartilages, disturbances, Feb, 114 

^ncgical technic, Feb, 118 
lated^ Feb^^^ll paralysis, iso 

ShS" . "OS 

recurrent, treat 

ment, Feb , 14 
Smiths fracture Feb 89 


Subtabr joint, arthritis, chronic infcc 
tious, Feb , 158 

lesions, due to anterior poliomvciitis 
Feb , 141 

due to dislocations at talocalcaneal 
joint, Feb, 156 

to fracture of calcaneus, Feb , 
144 

of talus Feb, 153 
to static changes, Feb , 136 
management, Feb , 136 
spontaneous fusion, with coTa \ara 
Feb, 160 

tuberculosis, Feb, 157 

Super Ice, Feb , 202 

Supracondylar fractures in children, Feb , 
61 

T ASD G plate, Feb . 105, 106 

Talocalcaneal joint, dislocations subtalar 
lesions due to, Feb, 156 

Talus fractures, subtalar Ie«ions due to, 
Feb, 153 

Tendons of wrist, le ions, Feb , 86 

Tibia, fractures, beaded wires in Feb, 
179 

plateau, open reduction, beaded wires 
m, Feb , 187 
plating in, Feb , 99 
posterior malleolar, beaded wires m, 
Feb, 189 

transfixion screws and plate m, Feb , 
102 

Tibiofibular dislocations, beaded wares in 
Feb, 184 

Tourniquet, use of, in refrigeration anes 
lhe«ia, Feb , 195 

Tuberculosis of subtalar joint, Feb , 157 
of wrist joint, Feb, 84 

Ulna epiphyseal separation, distal, Feb, 
91 

fractures, coronoid procc'S, Feb , 79 
styloid process, Feb , 90 
with dslocation of radial head, plat 
ing in, Feb , 99 

with fracture of radius Feb, SO 

Wires, beaded, m treatment of fractures 
of leg Feb , 174 

Wrist, arthnti , suppurative, Feb, 85 
traumatic Feb , 98 
fractures, Feb , 87, 92 
ganglion, Feb , 82 
injuries, Feb , 1 
lesions, Feb, 81 
flexion deformities, Feb , 84 
Madelung’s deformity , Feb , 83 
sprains, Feb , 86 
tuberculosis, Feb , 84 
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SYMPOS/UM ON COMMON PROBLEMS /N 
GENERAL SURGERY 


FOREWORD 

This symposium uas designed primarily to present important sur 
gical principles which haie developed during the past feu jears As 
m most symposia it became necessary to \ar) the original subject 
matter with other papers in order to make it interesting for the 
general reader 

The editor does not subscribe to all of the opinions brought out b> 
the contributors but feels that the authors are all surgeons of Mell tried 
ability and therefore the reader nn> select vhat he chooses from their 
presentations 

Frederic W Bancroft, 
Coimilting Editor 
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PULMONARY ABSCESS. ACUTE AND CHRONIC 
Cic \Rl ^S \v I LSI! M Ml) 1 A ( S • 


Aubctss. of tiie lung is i puruknt infection of the lung {nrcnclunn 
and IS to be distinguished from broncliiettasis in infection of the 
bronchi and cnip\enn thoracis, an infection of the plcunl spice 
1 here is i certain amount of confusion about lung abscess because 
some reports co\cr a large senes estending o\cr a long period ssithout 
regard to t\pe, etiolog) or treatinenr, as that of Dlngiann^ while 
others limit the subject to a certain t\ pc encountered during a period 
when treatment was more or less stjndardi7cd, as that of Sweet 
Furthermore a large municipal hospital which includes among its 
patients man> chronic alcoholics will base a JifTcrcnt tspc of abscess 
than a hospital which senes a icsidcntnl district where the people 
hahitualh use toothbrushes 


ETIOLOGY 

Aspiration is thought to he the ctuse of most lung abscesses espe- 
cialK the mans that are preceded b\ surgical operations, as well as 
those that follow unconsciousness froin ‘Either causes such as head 
injuries, alcoholism, cpilcpsv, iinincrsion and the like Vncuvwma is 
listed bj man> as a potent cause of lung abscess but the abscess follows 
so soon after the onset of sjniptonis that aspiration pneumonia rather 
than the is pical lobar or bronchial pneumonia must be the cause Ante 
cedent unconsciousness is not neccssara as most of these patients ha\c 
a \\eak or absent gag reflex m addition to a septic mouth and aspiration 
could occur during sleep 

Certain lung abscesses are of an einboUc origin Among these are 
the ones following an operation under regional anesthesia or associated 
with septic operations as well as those preceded hj pulmonars infarct 
without operation 

bronchial obstruction can also produce lung abscess The obstruction 
niaj^ be due to bronchial stenosis or to an inhaled foreign bodj 
bronchogenic carcinoma or other lung tumor is frequently associated 

Clinical Professor of Surpefj New \ork Unnersiry Visiting Sur 
peon Belleine Hospital Attending Thoracic Surgeon Hospital for Special Sur 
New \orl^ City 
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With pulmonaij suppuration and Uiould always be suspected in 
obscure cases 

Bullets and other foreign bodies entering the lung through the chest 
wall are said to cause lung abscess but the statistics from our own battle 
fronts as reported by Churchill * by Carter and DeBakey^ and by 
Blades and Dugan'* indicate that such etiology is infrequent Probably 
the chief factor m this is the early removal by experienced thoracic 
surgeons of foreign bodies larger than 1 S cm lodged m the lung al 
though the sulfonamides and pcnicinm must receive some of the credit 

BACTERIOLOGY 

Most lung abscesses are foul, indicating the presence of anaerobes 
Anaerobic streptococci, spirochetes and fusiform bacifh such as are 
found in the mouth are common Pyogenic organisms are nearly al 
ways associated but when they occur •without the anaerobes the abscess 
IS not foul In the unusual cases of lung abscess associated with typical 
pneumonia the organism of the pneumonia is responsible and Fried 
lander s bacillus is the worst offender 

PATHOLOGY 

The fundamental pathology of lung abscess is the same as that of 
' abscess anywhere else Such differences as do exist arise from ana 

; tomical conditions peculiar to the lung Exudation and cellular mfiltra 
tion fill the alveoli producing pneumonitis and consolidation Necrosis 
and liquefaction occur but, since bronchi communicate with the 
abscess, pus can dram off and be replaced by air producing an abscess 
within the tissues where air overlies the pus Sometimes a large area of 
lung becomes gangrenous and separates to lie as a sphacelus m the 
cavity Fibrosis likewise occurs but its stiffening effect is greater than 
elsewhere because of the delicate nature of the surrounding tissue 
Most abscesses are single he near the periphery and are separated from 
the visceral pleura by compressed and avascular lung tissue However 
multiple lung abscesses are not uncommon especially if of an embolic 
origin, and may be m one or both lungs 

If liquefaction occurs rapidly the thin shell of peripheral lung tissue 
may rupture and flood the pleural ca\itv, or perforation may take 
place slowly enough to permit the formation of enough adhesions to 
wall off the empyema Usuallj, however, the visceral and parietal 
pleura adhere firmly together without the production of empyema 
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DIAGNOSIS 

The diagnosis of lung abscess should always be suspected when 
there is a history of unconsciousness from any cause followed in a 
few days by cough, fever and sputum, especially if the sputum is foul. 
It should also be suspected with a history suggestive of infarction 
or with the development of foul sputum associated u'ith ac>’pical 
pneumonia. 

The physical signs are those of consolidation at first unless the ab- 
scess is secondary' to bronchial obstruction. In that case the signs arc 
those of atelectasis. Later when the abscess breaks down and communi- 



cates with a bronchus amphoric breathing and consonating rales may 
be heard. The patient is febrile and raises a large amount of sputum, 
usually foul. The sputum may amount to 500 cc. a day and layers on 
standing, forming an upper frothy layer, a middle fluid layer and a 
bottom layer of pus and elastic tissue. Blood may be present. 

X-ray is essential in making a diagnosis and indispensable in locating 
the abscess (Figs. 159-162). The abscess produces a solid shadow at 
first until liquefaction has occurred and a bronchial connection es- 
tablished permitting air to enter the cavitj% Then a fluid level appears 
which shifts with the position of the patient, ^^'^hen the abscess is 
empty x-ray' shows only an empty cavity'. 


FIS’ 150 Oicjfxposed film shows i6i —Latersl 
shadow in the right lung to be com 
posed of seseral abscesses 
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Bronchoscopy is a salinlilc adjuntt in the diagnosis and, l)\ noting 
the Vironchus frona sshich the pws is coming, \mU locate the mtoKed 
lobe Should the abseess be due to olistniction the bronchoscopic e\ 
ainination mas distlrsc the presence of tafcinonia or other obstructing 
agent 

TREATMENT 

At the start of ana discussion as to the treatment of lung abscess it 
IS well to remember that bronchi provide natural drainage tracts which 
ma) be adequate to dram the abscess and permit healing Hence a 
certain number of lung abscesses will heal spontancouslv , espcciallv if 
aided hv postural drainage This number is variousK estimated as 20 
to 30 per cent 

Nonsurgical Trealment — Nonsurgical treatment can be dntded into 
the phvsical methods and tlic use of drugs The plusical methods con- 
sist in bronchoscopic and postural dninage Bronchoscopic drainage 
tan be done once or twice a week and its \ alue lies chieflv in the re- 
moval of thick secretions which tend to plug tlie bronchi and retard 
drainage If the secretions are fluid and are coughed up readiU not 
much can be expected from this method 
Postural draina^'e should alvvavs he tried It is accomplished bv 
putting the patient m a position which allows gravits drainage of the 
abscess Ihe standard position is with the patient s legs on the bed and 
the rest of his bodv hanging straight down and supported bv his 
hands on the floor If how ev er, the abscess is m an upper lobe ahov c 
the mam bronchus this position will prevent drainage nther than aid 
It and m this instance the position should be chosen xv hich \ rav show s 
w ili be the most suitable The posture is maintained for ten or fifteen 
minutes during which time the patient coughs and expectorates into 
a liasm on the floor between his hands The position is trv ing and re- 
quires a considerable amount of stamina In the acute stage when the 
patient is too sick to mamtam an\ such position postural drainage 
maj be accomplished bj raising the foot of the bed and hav mg the 
patient he in the optimum position for obtaining drainage 
Dr«g treatment of lung abscess is notonousU unsatisfaciorv Guan 
col has Its advocates as docs saharsan when spirochetes are found in 
the abscess but thev appear to be w ithout \ irtuc More can be expected 
rom the use of the sulfonamides and certavnK iniprov ement seems to 
na^ followed their use but the number of actual cures is verv small 
The value of penicillin is not xet established as, due to the restricted 
suppK, It has not been available for the treatment of enough cases 
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Nevertheless, the results so far have been encouraging It has been 
given intramuscular!} or b} continuous mtnnenous infusion to the 
extent of 200,000 units a daj It has also been sprayed directly into 
the lungs by a nebulizer Mhere it probablv acts b} absorption and is 
without local effect When the supply becomes adequate it may well 
pro\ e to be \ er} important in treating lung abscess 

A valuable adjunct m the treatment of foul lung abscess is the use of 
100 per cent oxygen tnhaltttons through a B LB mask or similar ap 
pliance Anaerobes are responsible for the fetor and likewise for many 
of the complications of lung abscess In the majority of cases they can 
be controlled by constant inhalations of oxygen, the mask being kept 
on at all times except during meals An ox} gen tent or nasal catheter 
IS inadequate for the treatment as they are not capable of securing 100 
per cent oxygen concentration When properly employed oxygen will 
clear up the odor but ir rarely produces a cure 

Surgical Treatment —The nonoperative methods of dealing with lung 
abscess should alwa>s be en)plo>cd first, but in the majority of cases 
they arc entire!} inadequate and some form of operative intervention 
becomes imperative The question naturally arises as to how long non 
operative methods should be used before resorting to operation In 
general it can be said tliac as long as improvement is showm operation 
can be deferred unless the improvement is so slow that chronicit} 
threatens A definite time limit cannot be set. One case may need 
operation after a few davs or even as a primary treatment while an 
other may show enough progress to justif} continuing treatment for 
several weeks If, at the end of three months the abscess is not healed 
or on the point of healing, surgical drainage is indicated Longer delaj 
mav lead to an abscess wall so stiff that drainage is useless and lobec 
tomy becomes necessary 

Operative treatment consists in cither drainage of the abscess or 
removal of the lobe or lung involved The former is usually successful 
in the early cases Resection of the lung is emplov ed when it is obvious 
that the abscess w all is too stiff to collapse or w hen the abscess has 
been drained and fails to heal after several months 

Drainage of the Abscess — TTie first requisite for drainage is accurate 
localization of the abscess For this, good postcro anterior and lateral 
x-ray films are necessary The postero anterior view (Fig 160) will 
locate the distance from the vertebral spine and the nb which crosses 
the cavit}' The lateral film (Fig 161) will show how far it hes from 
the anterior or posterior chest wall The nb should be counted, the 
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Fig. 163.-Postero-antcrior film of lung abscess In left lower lobe. The patient is 
lying on the right side and the fluid level Is parallel to the table. 



Fig. 164.— Lateral view with patient lying on the back. The fluid level is in a 
1 ®^cnt position but still parallel with the table. This lung abscess followed 
omillectomy and was of two years' duration. It originated in the left lower lobe 
u m the two years of its duration involved the left upper lobe necessitating 
pneumonectomy. 
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distances measured and the spot marked on the chest ^\all over the 
abscess There is nothing so inaccurate is an attempt to estimate the 
site Oblique view s or tomography may also \ leld \ ahiable infonuation 

Rabin® has devised a method of locating the abscess which consists 
in locating the site by films or fluoroscope and mjecting 0 2 cc each 
of lipiodol and methylene blue becsseen the intercostal muscles directh 
over the nb to be resected The patient is again placed under the 
fluoroscope and the relative positions of lipiodol and abscess noted 
After the incision is made the methylene blue w ill locate the lipiodol 
and hence the abscess Unless great care is used m injecting the meth 
ylene blue it will be found at operation to have spread over a large 
area and result in confusion instead of help 

The operation is done under local anesthesia if possible The patient 
lies with the operative site uppermost vmless the abscess is ver> wet 
In that case he is m a sitting position leaning across a table adjusted 
to his height 

An incision is made the underlvmg muscles divided and the nb 
carefully identified With the edges of the incision retracted two or 
three nbs may be exposed, hence it is imperative to locate the nb 
again by counting Having definitelv determined the nb 4 or 5 cm of 
It IS removed b> subperiosteal resection and the parietal pleura exposed 
through the nb bed without opening it Mov ement of the lung is then 
noted, and if a moving lung is encountered the wound is packed with 
iodoform gauze and the skin closed over it Anv attempt to incise a 
lung abscess through a free pleura is almost sure to result in a large 
putrid empv ema After ten days the vv ound is reopened and the pack 
mg removed The pleura should be adherent The opention is then 
continued as it would be had a fixed pleura been encountered at the 
time of nb resection 

With the adherent lung exposed through the nb bed a 17 or 18 
gauge needle attached to a s>ringe is inserted in the direction of the 
abscess A little tension is kept on the plunger so that pus will be 
aspirated as soon as found and so that no air w ill enter anv piilmonarj 
vessel that may be traversed This exploratorj aspiration is continued 
until the abscess is found, remembenng that air is encountered m a 
lung abscess as often as pus Then a scalpel or pointed clamp is inserted 
into the abscess along the needle and the abscess is opened just enough 
to receive the suction tip which is mimediatel) thrust into the cavitv 
Before going farther the contents of the cavitv are sucked out great 
care being taken to prevent the entrance of air If an airwav is es 
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tablished before the cn\it\ is cnipt\ the contents nia\ be sucked mt() 
the rest of the lung during mspmtion and the patient drowned in liis 
own pus 

When the abscess has been emptied the caMtj is unroofed, all septa 
broken dow n w ith the finger and iodoform gartze packing \ooscK in 
serted The chest wall wound is kept open bj entering the edges witli 
petrolatum gauze The packing is left m for a da) and then graduallt 
remoted dunng the next two or three da\s and replaced b) a rubber 
tube of ample diameter As the abscess heals the diameter of the tulic 
is decreased but not the length When the cavitx has been reduced to 
the size of a Dakin’s tube, as shown b> x-raj after the instillation of 
lipiodol, the tube is remoicd and the tract allowed to heal No at- 
tempts at remosal of the tube or closure of the sinus should be made 
when there is much drainage The surface wound may heal readily 
but the abscess remain actne and require reopening 
All lung abscesses hate a bronchial communication at one time or 
another and a failure of the bronchial fistula to close is a potent factor 
m delated healing Closure of the fistula may be accomplished b> free 
fat transplants as adtocated b\ NcuhoT or b> muscle flap implant as 
described bj Crafoord and Linton* and by Pool and Garlock ® In nit 
experience the vmscU flap Pftplajtt has been much more effectite A 
piece of muscle large enough to fill the sinus is mobilized leaving at- 
tached that pan nearest the sinus Any available muscle can be used 
for this The free end is then sutured mto the bottom of the sinus 
which has been denuded of its epitheliil covering and the wound 
loosely closed 

U the abscess cavity remains too large it may be reduced in size by 
thoracoplasty before attempting to close it but the drainage should be 
reduced to a minimum before resorting to this procedure This is the 
onU occasion in which thoracoplasty is justifiable m the treatment of 
lung abscess 

Lobectomy or Pneimonectomy it is obvious that a cavity 

cannot be closed by any of these measures, or when, because of 
chronicity or because of the multiplicity of small abscesses it is obvious 
that drainage will fail, lobectomy or pneumonectomy is indicated 
under these circumstances the pulnionarj section must be done with 
^ ^^unuquet, since the inflammatory adhesions are too dense to allow 
individual ligation of the vessels and bronchus Furthennorc, the 
P eural adhesions are always dense and mobilization of the lung is sure 
to be a tedious md sanguinary procedure Because of interlobar ad 
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hesions, good Jung may have to be sacrificed with the bad but m this 
case it is frequently possible to lea\e enough of the umnvolved lobe 
to cover the bronchial stump Occasionally the stump is so well cov- 
ered that subsequent empyema is reduced to a minimum and drainage 
of the pleural space will not be required for long Usually, however, 
and certainly v. hen initial drainage of die lung abscess has been per- 
formed, lobectomy or pneumonectomy is followed by considerable 
infection of the pleural space requiring long drainage 

Should the adhesions be so dense and vascular that mobilization is 
impossible, cautery lobectomy may be done Regional anesthesia or 
anesthesia with a nonexplosive agent must be used Regional anesthesia 
IS possible because the lung itself is almost msensitiv e The lung in the 
vicinity of the abscess is widely exposed and the adiacent chest wall 
protected with moist pads A regular tinsmith’s soldering iron is heated 
to a cherry red and applied co the long m such a w ay that the tissue 
IS coagulated but not burned away As much as possible is treated this 
way and then the coagulated area is allowed to slough Separation is 
complete m about two weeks and then the procedure may be repeated 
as often as is necessary co effect the desued removal The danger of 
hemorrhage is minimized by coagulaang the assue without burning 
into any v essels w ith too much heat The large vessels near the hilum 
must be studiously avoided, however, but even so packing may be 
required to control bleeding when the slough starts to separate 

COMPLICATIONS 

Bronchial fistulas are so much a part of the operative treatment of 
lung abscess that they are hardly to be rated as complications ^Vhen 
they persist they are bothersome and present a problem Their treat- 
ment has already been discussed as they occur after drainage of the 
abscess After pulmonary section the treatment is essentially similar 
and Schede thoracoplasty is often necessary in addition It is well to 
remember that a persistent bronchial fistula can be dressed by the 
patient and need not be harmful or disabling In certain instances they 
are perhaps less dangerous than some of the radical methods used for 
their closure. 

The other complications are almost always the result of infection 
and einpyenia is the most common This may be a massive empyema 
due to the perforation of the abscess into the free pleura but is usually 
well localized by adhesions before the abscess perforates The massive 
empyema is apt to be rapidly fatal but the localized empyema seems 
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to be merely a continuation of the original process The treatment is 
adequate drainage b\ rib resection at the most suitable dependent 
point Intercostal drainage is inadequate. 

Celluhtts of the chest ’nnU is due to the needling of a foul enip\ ema 
The anaerobes gam access to the cellular tissues of the chest Yall 
along the needle track and produce a fulminating infection %\hich mav 
be rapidly fatal Immediate wide incision is ncccssar) at the site of the 
needle puncture and the empyema should be drained at the same place 
regardless of whether it is the most suitable spot This is about the only 
time emp}ema calls for an emergency operation Ob\iously cellulitis 
of the chest wall is easier to prevent than to cure An anaerobic infec- 
tion should be suspected when the sputum is copious and foul 
Needling of the pleural space should be done onl\ in the operating 
room m these circumstances and the enip>cma immediately drained 
if putrid pus IS encountered If foul pus is encountered when aspiration 
IS done under other circumstances, surgical drainage should be done 
at the earliest possible moment 

Profound repw ma> develop from a lung abscess Early and adequate 
drainage is indicated bur, unfortunately, the abscesses are apt to be 
multiple and the patient in a critical condition when this complication 
arises As many as possible should be drained as herein lies the only 
hope More adequate drainage cm be done later if the patient im- 
proves 

Tuberculosis in the abscess cavity is more frequent than usually 
considered, as noted bv' Baum and Amberson This is rarely a pyo- 
genic infection m a pre-existing tuberculous cavity but rather an 
activation of a quiescent tuberculous lesion by the acute suppuration 
Drainage of the abscess is indicated, but on the subsidence of the acute 
infection it should be treated as a cavemostom> and closed bv 
thoracoplasty at the proper time 

Bram abscess is the most heart-breaking complication of lung abscess 
and It is not uncommon Septic matenal enters a pulmonarj v ein and 
IS earned to the end arteries of the brain The abscesses can occur at 
course of the disease, arc usually multiple, and inv an- 
^ Rarely a solitary abscess will respond to surgical drainage 

and sulfonamides and penicillm should be used but the prognosis is 
extremely grave 

SUMMARY 

1 Abscess of the lung is usually the result of aspiration but may be 
up to a blood borne infection or bronchial obstruction 
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2 Lung abscess is usiialU foul mdiciting the presence of anacrolies 
but nn\ be caused b\ pyogenes alone ind not foul 

3 Diagnosis is nnde bv the \-m demonstracion of a ca\iu with a 
fluid level 

4 ilronchoscopic or postural drainage uded In various drugs tan 
be attempted but surgical drainage is required in most cases and should 
be done early 

5 Chronic lung aljstesscs, druned or imdrjined, should be treated 
b\ lobcctoiTi) 

(5 The complications arc due to the mfectioii 
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SURGERY OF PULMONARY TUBERCULOSIS 

Lru A. HociiniRt,, ALD., CM., r.A.CC-P., r.A.CS.* 

Ii IS belie\cd that mankind siifTcrcd from piilmonir\ tiilicrculosis as 
far back as cisdization can be traced. Reference to the disease in 
medical literature can be found in the earliest records How ever, no 
direct attack on the disease was suggested or undertaken before the 
nineteenth century. Then, in 1821, Carson suggested pneumothoraN 
m the treatment of pulmonary tuberculosis. He said. “It Ins long been 
mv opinion that if c\ cr this disease is to lie cured, and it is an c\ ent 
of which I am by no means disposed to despair, it must be accom- 
plished b) mechanical means, or m other words, b\ a surgical opera- 
tion” About sixty years later Toussamt (1880) and rorlamm (1882) 
advised the use of collapse therapy on the basis of clinical and patho- 
logical studies. ForUmni observed that, follow mg spontaneous pneumo- 
thorax, “the lung shruels— the lung no longer breathes— tlie lung that 
cannot breath an>niorc cannot anxmore cough or expectorate." In 
1894 Forlanini reported on his results of induced pneumothorax Al- 
though his results were not encouraging they did lead the way to the 
modem concept m the management of pulmonary tuberculosis 
In the interxal between the two reports issued by Forlanini, dc 
Cerenvilie (1885) apparently recognized that pneumothorax could not 
be induced in excry case and that in such instances relaxation of the 
lung could be obtained by the remoxal of the oxerlying ribs This 
proved incomplete and the results xxere unsatisfactory. Bauer recog- 
nized the shortcomings of this operatixe procedure and on December 
n, 1907 performed an extcnsix'e thoracoplasty removing larger seg- 
ments of the second to the ninth ribs with an uneventful result. About 
the same time Friedrich recognized that leaving the first nb in place 
permitted the lung to become suspended from above and that the 
Collapse could be enhanced by the removal of that nb. Accordingly, 
he suggested that the first rib too be removed. In 1911 Wilms showed 

I^epartnient of Thoracic SurBCr>', Sea X^'iew Hospital, Staten Island, 

Tlioracic Surgeon, Bushwick and Sea View Hospitals, Acting At- 
n mg rhotacic Surgeon, Kingston Avenue Hospital, Associate Thoracic Sur- 
eon, County and Adclpbia Hospitals, Adjunct Thoracic Surgeon and Sur- 
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that if the ribs were resected subperiosteally m the paravertebral re- 
gion the degree of collapse of the lung was greater and that the com 
plications encountered by his predecessors were less apt to occur 
Accordingly, on January 24, 1911 he performed an extrapleunl 
paravertebral thoracoplasty resecting parts of the upper eight nbs 
(Sauerbruch in 1909 performed the same operation, antedating that of 
Wilms However, he felt that the results were not satisfactory and did 
not perform the operation again for some time ) By dint of persever 
ance, trial and modification, the modern thoracoplasty was evolved 
Today this procedure forms the Keystone of the surgery of pulmonary 
tuberculosis 

No phthisiologist today would consider his care of the tuberculous 
patient as adequate without the services of the thoracic surgeon m 
whose armamentarium are available such procedures as are outlined 
below Granting that some other procedures may be added and that 
some of those mentioned are not as serviceable as others, on the tuber 
culosis services at Kings Count), Kingston Avenue and Sea View 
Hospitals, I ha\ e found these procedures of value m accordance with 
the limits mentioned 


I Pneumothorax 
A Closed 
B Open 

U Pneumonolysis 
A Gosed 
B Open 

in Nerve Surgeiy 
A Phrenic 

1 Crush 

2 Section 

3 Evulsion 
B Intercostal 

1 Local anesthetic blocL 

2 Alcohol block 

3 SecUon 


IV Cavitary Surgery 

A Jllonaldi 
B Cavetnostomy 

V Thoracoplasty 

A Paravertebral 
B Anterior 

C Revision and/or Scapulec- 
tomy 

\ I Excision 

A Lobectomy 
B Pneumonectomy 
\ 11 Surgery for Empyema 


SELECTION OF CASES 

Collapse therapy should be instituted only (1) m those cases m 
which the sputum or gastric washings are positive for tubercle baedh 
and (2) in those cases m which there is a caseous pneumonic (ulcers 
tive) tuberculosis The other fonns of pulmonary tuberculosis- 
exudative, exudative produc£»e and productive— are nonsurgical 
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PNEUMOTHORAX 

Closed Pneymothorax -Closed pneumothorax consists of tlic intro 
duction of air into the pleural cavity by means of a needle introduced 
between the ribs Since the greatest respiratory movement of the chest 
takes place m its lower third and since most tuberculous cavities arc 
situated in the upper third of the lung, it is preferable to insert the 
needle in the posterior a\illar> part of the lower thorax If pleural 
entry cannot be made at this site, others m the surrounding regions 
should be tried before the procedure is considered impossible The 
introduction of air into the pleural cavitj should be frequent enough 
to slowly collapse the lung— perhaps every other day for a week or 
ten days Thereafter the refills ma> be less frequent 
B> suppressing the normal negative intrapleural pressure, the elastic 
lung will collapse against the hilus If the pressure within the pleural 
cavity IS maintained at atmospheric pressure then the lung will remain 
in the collapsed state When however, the lung is attached to the 
chest wall the mediastinum being fixed, pressures above atmospheric 
may be necessary to collapse the lung, coaptate the walls of the cavit> 
and convert the sputum In these latter cases coiiiphcatiom such as 
effusion spontaneous pneumothorax pleurobronchial fistulas and 
empyema may occur readily Thus those cases requiring the least 
possible increase in pressure will more efficiently collapse the cavity 
In patients having bilateral cavitation it is advisable to induce the 
pneumothorax on the side with the more advanced lesion first and 
then to watch the progress of the contralateral side As long as re 
peated x ray studies indicate spontaneous regression the patient should 
be spared the contralateral pneumothorax (Figs 165, 166) Bilateral 
pneumothorax unless selective often indicates minimal or inadequate 
collapse on both lesions 

Open or Exfrapleural Pneumothorax— The indications for extrapleural 
pneumothorax are essentially the same as those for intrapleural pneu 
mothorax and the failure to produce adequate collapse by the latter 
procedure Preoperativ ely by means of x ray studies the diseased area 
IS located and the limits to which the lung should be collapsed are 
defined A rib overlying this area is then resected subpenosteally for 
a distance of about 4 inches The intercostal muscle above this region 
and Its adherent endothoracic fascia are separated from the underlying 
outer surface of the parietal pleura By means of judicious blunt and 
s arp dissection the lung and its adherent parietal pleura are stripped 
tee from the chest wall until the desired collapse is obtained In view 
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of the fict that the cases submitted to this procedure have min\ ad 
hesiorts bleeding from the chest wall IS frequenth encountered Before 
the wound is closed it is imperative that all bleeding be controlled 
The wound is then closed tightlv so as to prevent the loss of air from 
the c'ltrapleural pocket into the surrounding tissues 
Postoperativ el> the space should be refilled with air immediateli 
after the wound is closed, developing a pressure equivalent ro about 
5 cm of water Thereafter the refills should be given dailv for about 
ten da> s, leaving the final pressure in the space at a lev el abov e 5 cm 
of water Subsequent refills are given as m an intrapleural pneiimo 



Fig 165 Tig 166 

Fig 165 —Bilateral Caseous pneumonic njberculoits (Same case as Fig 166) 
Fig 166 —Bilateral induced pneumothorav (Same case as Fig I6J ) 


thora^Y Experience has show n that unless the pressures are maintained 
considerabi} abov e atmospheric pressure some of the space maj' be lost 
The complications of this procedure are (1) d}spnej due to the 
caUx^se. of a. cowswlRCiUl/t ^ettoa of tlie lung tissue 
and the highly positive evtnipleurjl pressure effects on the surrounding 
lung tissue, vessels and heart, (2) subcutaneous and mediastma 
emphysema due to the increased pressure in the extrapleural space and 
leakage of air through the line of suture, (3) hematoma due to blee 
mg into the extrapleural pocket -vs a result of an oozing from the ch«t 
wall, (4) loss of the effectual collapse due ro partial cvpmsion ^ 
lung because of inadequate refills (5) effusion as a result of the hig ' 
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positive pressures neccssarj to niaintam the collapse of the lung, and 
(6) extrapleural cinp) cnia as a result of organisms reaching the extra- 
pleural space from the ruptured hmphatics of the chest 'tail, the 
traumatized lung tissue or from without In Mew of these possibilities 
this procedure has not found fa\or with mans thoracic surgeons 

PNEUMONOtYStS 

Closed or Jacobaeus Pncufrionolysls— Whencser an intrapleural 
pneumothorax is induced and the resulting pulmonars collapse is in- 
adequate because of adhesions between the lung and chest wall, section 
of the adhesions w ill permit more efficient collapse of the lung bt 
means of pneumothorax In the closed pneumonoKsis or Jacobaeus 
operation the adhesions are sectioned under direct Msualization (with 
the thoracoscope) bj means of the galianocautcr^ or high frequcncs 
cauterj and coagulation electrodes There are available several instru- 
ments for this procedure, the chief difference depending upon whether 
a single or double puncture is required and the advantages accruing 
from such procedure The writer prefers the double puncture method, 
using the thoracoscope through one puncture site and the cauterv 
through the other, because this permits interchange of position of the 
instruments and allow s for a greater range of exploration and operation 
Before the punctures ace made the adhesions should be localized as 
far as possible, on roentgenograms or prefcrablv b\ fluoroscopic 
studies, so that the puncture is not so directed as to traverse intra- 
pleural adhesions or injure the underlj mg lung tissue A complete 
thoracoscopic examination of the pleural cavit} and the nature of the 
adhesions should be made before the surgeon embarks on the operation 
proper The adhesions should be studied jndividuall) as to length, 
width, thickness and position Thej should be transillumitiated and 
studied for the presence of lung tissue and vessels Adhesions which 
arc very short and thick and/or he close to vital structures not allow- 
ing sufficient room in which to safcl) manipulate the instnmients or 
which contain lung tissue m close approximation to theic insertion m 
the chest wall and vvhich cannot safely be sectioned without the pos- 
sibilities of injuring the lung should not be cut Anv adhesion w hich 
contains a vessel vvhich in the operators opinion cannot he toaguhted 
with complete securitv should not be tampered with Having studied 
the nature of the adhesions and determined vvhich are sectionable, the 
question then anses— if the adhesions which mav be safelv sectioned 
were cut, would the resulting pulmomrv collapse be adequate to con- 
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oi the disease If not, then the adhesions should not be sectioned If 
lere is more than a reasonable doubt that the adhesions may be safely 
ut then It IS better to err on the side of conservatism than on the 
de of boldness 

If the decision to cut the adhesions is made, the most advantageous 
ce for the second puncture is located by means of a careful thoraco 
opic examination The cautery is inserted through the second punc 
ire site and the adhesions are cut close to the chest wall and under 
instant visualization All bleeding must be thoroughly controlled 
fore passing from one adhesion to another Short adhesions may be 



Fig \67 Fig 168 

j 167 'Right induced pneumothorax with incomplete collapse of the lung 
because of some apicolateral adhesions (Same case as Fig 168) 

' 168 'Complete collapse of the right lung after secuon of the suspending 
adhesions (Same case as Fig 167 ) 

etched by the introduction of more air into the pleural cavitj so 
to collapse the Jung additionally, thereby permirting safer section 
the adhesion (Figs 167, 168) Care must be exercised not to induce 
D high an intrapleural pressure, for after the adhesion is cut the lung 
ay herniate through the cut end of the adhesion The skm wounds 
e closed with figure of 8 sutures Other methods of closure have 
en devised so as to pretent subcutaneous emphysema, none honeter 
feet the vent in the parietal pleun from which site the air lealwS into 
e subcutaneous tissues 

Immediately after the wounds arc closed the intrapleural pressure 
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should be dcternuned and adjusted to a slight subatmosphcnc level In 
such cases the subcutaneous eniplusema will be minimal Pncunio 
thorax refills should be given c\cr> other day for about a week or ten 
days with the final pressure maintained below itmospheric pressure 
Adhesions are nonstctionable m 20 to 30 per cent of the cases and the 
remaining cases arc about equally disided between those m which all 
the adhesions ma} be sectioned to produce a satisfactory collapse of 
the lung and those in which the adhesions cannot be complerel) 
sectioned or the result is not completely satisfactor} 

The covipUcattom following intrapleural pneunionol>sis are as 
follows 

1 Subcutaneous Eniph} sema —Transient collections of the air m 
the local subcutaneous tissues are seen in almost c\ery case However, 
increasing and more extensive emph>scnia is encountered as a result 
of increased intrapleural pressure, to perforations of the lung which 
close spontaneously after several days and finally to the development 
of a pleurobronchial fistula which permits air to enter the pleural 
cavity but not leave tliac space by the same route As the air increases 
m the pleural cavity, the pressure increases and forces the air into the 
subcutaneous tissues 

2 Serous Effusion— Some serous effusion develops in about 75 per 
cent of the cases of closed pncumonoly’sis It is often due to the 
mechanical trauma to the parietal pleura and lung and to the irritation 
of the pleura by the blood which has trickled into the pleural cavitv 
In about 30 per cent of the cases the fluid is absorbed m a short time 
and in about an equal number of cases it may remain or increase 
m volume 

3 Hemorrhagic Effusion —Bleeding into the pleural cavity may 
occur as a result of an ooze from the chest wall or from the trauma 
tized lung More active bleeding may occur as a result of injury to 
the intercostal vessels More commonly, however, it is the result of 
inadequate thermocoagulation of the vessels m the adhesion or the 
severance of a larger vessel or injury to the lung tissue Massive 
hemorrhage into the pleural cavity, although it does occur, is not very 
common 

4 Spontaneous Pneumothorax and Pleurobronchial Fistula —This 
comphcarion is generally the result of thermocoagulation of the lung 
tissue It may also occur m those cases m which some of the adhesions 
are left in place or in which the adhesions are incompletely divided, 
so that increased intrapleural pressure due to the pneumothorax places 
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additional strain upon the adhesions, causing them to rupture Spon 
taneous pneumothorax and/or pleurobronchial fistulae occur m about 
0 5 to 1 per cent of the cases This complication occurs in direct 
proportion to the risks taken h\ the surgeon 
5 Emp>enia— A collection of pus in the pleural cavitv occurs m 
about 8 per cent of the cases in uhich the adhesions are sectioned In 
about 1 per cent of the cases the empxema k nontuberculous, m about 
4 per cent it is tuberculous and m the remaining cases it is mixed 
tuberculous The nontuberculous cmpvema is generallv due to intro 
duction of organisms at the time of suig'icnl intervention However, it 
may also be due to injuries to the lung as arc the tuberculous and the 
mixed tuberculous empjemas The incidence of empyema is dependent 
also upon risks taken b) the surgeon 
The question often arises whether the adhesions should be sectioned 
in the presence of a considerable amount of fluid m the pleural cavitv 
There is no contraindication in those cases m which the fluid is clear 
and abacterial However, if the fluid is turbid and contains organisms 
the pneumonolysis should not be performed or at best most cautiouslv 
Open Pneumonolysis,— Exploratory thoracotomy to expose, ligate and 
section adhesions m the pleural cavity is an unwarranted procedure m 
the light of the possible complication Jf the adhesions cannot be safelv 
sectioned b> meins of a closed pneumono!> sis, some other surgical 
procedure should be considered This operation has not received much 
enthusiasm among surgeons 

NERVE SURGERY 

Phrenic Nerve Surgery.— The diaphragm is innervated chicflv' b\ the 
phrenic nerve of the corresponding side U is believed that immobiliza 
tion of the hemidiaphragm by interruption of the nervous impulses 
reaching it through the phrenic nerve will have a beneficial effect 
upon a tuberculous cavity The phrenic nerve may be crushed 
(phraiemphraxis), or it ma> be divided or sectioned (phrejitcotor/iY), 
or it may be evulsed iphremcoexeresis) 

The proper position of the patient on the operating table facilitates 
exposure of the phrenic nerve The patient should be placed m the 
supine position,* with the head rotated to the contralateral side Under 
local infiltration anesthesia a transverse incision is made about Y, inch 
above the clavicle, parallel to it and about inches in length, be- 

* A small sandbag placed between the Moulder blades will help extend the 
muscles of the neck and aid in the exposure. 
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ginning at the lateral border of the stermmiastoid and extending out- 
nards The phrenic nertc is exposed ns it crosses m front of the 
scalenus anticus and behind the deep hxer of the deep ccrxical fascia, 
from the lateral border of the scalenus mticus to the medial border 
along which it descends into the thorax The nerve js freed from the 
surrounding tissue and placed between the blades of a crushing clatnp 
The patient is then imtnictcd to nkc a deep breath toward the end 
of which the ner\c is clamped A spastic convulsive contracture of 
the hemidiaphragin will he noted The nerve mav then be clamped, 
cut, partiallj excised or cvulsed In about half of the cases the nerve 
will be anomalous in that it crosses at a higher level or that all the 
tributaries have not joined into one trunk before crossing the scalenus 
anticus In other instances the nerve mav enter the thorax either as a 
single trunk or as several roots along the lateral border of the scalenus 
anticus or behind it In rarer instances the nerve mav be embedded m 
the substance of the muscle 

Following interruption of the nene impulses to the diaphragm 
there is some decrease in the vital capacit) which is proportional to 
the height of elevation of the heniidiaphragm The height to which 
the diaphragm rises depends upon the condition of the lung and pleura 
above the diaphragm, the adherence of the diaphragm to the surround- 
ing tissues and the difference between the tntra abdominal (usuallv 
atmospheric or positive) and mtrathoracic pressure (usuallv negative) 
The vital capacit) returns to about that of the pteoperativ e state in 
about three months This return to normal is the result of the increased 
respiratory activit) of the lower third of the thorax which follows 
paral>sis of the henndiaphragm on the corresponding side 
Since phrenic nerve interruption has been used m such a varietj of 
cases of pulmonar) tuberculosis it is obviously difficult to evaluate 
the results However, m cases of caseous pneumonic tuberculosis in 
which the lesions are situated in the lower half of the lung field and 
are not much larger than about an inch m diameter, the results are 
more promising Phrenic nerve interruption has been used profitabl;. 
^ conjunction with pneumothorax, in which cases the lung is adherent 
elow to the diaphragm and above m the region of the dome of the 
p eura When the diaphragm becomes elevated, the tension on the 
ung is relaxed and the collapse bv pneumothorax becomes more 
effective (Figs 169, 170, 171) 

Infercosfal Neurectomy —As an independent procedure intercostal 
nerve paralysis is less efficacious in controlling a caseous pneumonic 
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lesion than phrenic nerve mterrupuon However, there js an indication 
for multiple intercostal nerve paralysis While the diaphragm is chiefly 
innervated by the phrenic nerve» it also receives nerve impulses from 
the SLXth to the twelfth intercostal nerves on the corresponding side 
Thus, when phrenic nerve mtemiption is combined with paralysis of 
the low er six intercostal nerves the effectiveness of the diaphragmatic 
elevation wili be enhanced and longer lasting I have recently employed 
this combined procedure in eight cases It is too soon to evaluate the 
full worth of this procedure 

CAVITARY SURGERY 

Cavitary Suction (Monaldi) — Monaldi observed that the wail of a 
tuberculous cavity is composed partly of collapsed lung tissue His 
studies suggested that if negative tension m the cavity could be mam 
tamed and the bronchi leading to ic remain obstructed, the pencavitary 
atelectatic lung would expand and thereby obliterate the cavity Ac 
cordmgly, cavity drainage was instituted by means of a catheter, the 
tip of which was introduced into the vomica through the chest wall 
The negative cemion in the cavity is adjusted according to the indi 
vidual case, the maintenance of the pressure depending upon the 
patients ability to withstand such tension Since the size of the cavity 
varies from case to case, it was at first thought that the expansion of 
the surrounding lung and obliteration of the cavity would depend 
entirely on the relation of the degree of negative tension, the length 
of time It was applied to the cavity wall and the size of the cavity 
Unfortunately this is not so and the inflation of the atelectatic lung 
which takes place soon after institution of the suction shows little 
lastmg effects on the cavity even after many weeks of conunuous 
drainage Experience has shown that the results of Monaldi dramsge 
are not encouraging 

Cavernostomy —Although open drainage of tuberculous cavities was 
performed long before the Monaldi operation was first suggested the 
nvri? the iatter pFixedsjTe pe/nMtted greater boldness m 
dealing with tuberculous cavities Chiefly from the expenences gained 
from this form of drainage and the fact that the patients did not 
develop tuberculous sinus tracks or infection of the skin and that the 
trauma to the cavity did not spread the disease to the surrounding lung 
tissue. Dr Davidson at Sea View Hospital suggested pneumonostomy 
with wide open drainage of tuberculous cavities After the wall of tie 
cavity is freed of infection and shows fresh granulation tissue, t e 
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Fig 170 rig 171 

Fig 169— Induced pneumothorax on the left with incomplete collapse of the 
lung (Same case as Figs 170 and 171 ) 

Fig 170 —Incomplete collapse of the left lung by pneumothorax Roentgeno 
gram taken two days after the left phrenic nerve was sectioned Note also the 
eietauon of the left diaphragm (Same case as Figs 169 and 171 ) 

Fig 171 -One > ear after phreniccctomy Pneumothorax abandoned Cavita 

non controlled (Same case as Figs 169 and 170) 
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surrounding muscle and attached skm is transplanted into the cavity 
This operation is used in patients who cannot \v ithstand a more radical 
surgical procedure and in those cases in which the cavity is too large 
to be collapsed by thoracoplasty The results of this operation are of 
equivocal value 

THORACOPLASTY 

Thoracoplasty still remains the keystone m the surgery of pulmon 
arj tuberculosis Preoperative localization of tuberculous cavities re 
leils that in more than three quarters of the cases they are jn the 
posterior lung field This accounts for the usual selection of the 
posterior (paravertebral) approach to collapse of the lung Since the 
cav itics are usually m the region of the apex of the lung the operation 
IS so designed that the maximum collapse should take place m this 
region 

In the selection of cases for thoracoplasty, one must evaluate pre 
operatively whether the patients general condition would permit 
recov er> from the immediate surgical procedure and if so whether he 
would benefit from the operation No patient should be operated upon 
vv ho is running an acute febrile course or has a spreading disease or a 
consolidated lung No patient should be operated upon who has a poor 
cardiorespiratory reserve as evidenced by dyspnea and elevation in the 
pulse race on mild exertion such as walking No patient should be 
operated upon who has been entirely confined to bed for some time 
No patient should be operated upon whose hemic component is low 
before receiving preoperative transfusions of compatible blood 
Operation should be done in no case in which the anticipated 
final outcome is definitely poor or in which the surgical outcome gives 
promise of a satisfactory result but the associated compheanons 
preclude complete recovery 

Prcoperatively one should estimate the extent of the thoracopiasty 
required to collapse the lesion In the usual case m which the cavity 
IS Tjot too large (Jess than 5 cm) resecrjoji of two ribs below the 
lowermost part of the cavity usually will suffice to produce an ade 
quate collapse (Fig 172) If there is an associated and contraselective 
pneumothorax and/or hydrothorax it should be aspirated as far as 
possible before surgical intervention is undertaken The operauon 
should be planned m as many stages as is congruent with the patients 
general condition The stages should not be delayed even if the sputum 
becomes negative for tubercle bacilli m the interim for it is not un 
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Fig 172 



Fig 173 Fig 174 

Tig 17’ -Left caseous pncuroonic lesion The casitj is crossed by the fifth 
nb postenorlj (Same case as Figs 173 and 174) 

Fig 173 — FoUotnng subperiosteal resection of the upper three nbs. The carit> 
»s now smaller and is displaced donitwards and inwards and is no%\ opposite the 
medial part of the SLtth nb (Same case as Figs 172 and 174 ) 

Fig 174— Following the resection of the fourth fifth and sinh nbs and the 
lower third of the scapula (Same ease as Figs 172 and 173 ) 
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common for the sputum to become converted temporarily and then at 
some subsequent time to become positive again 
Before the anesthesia is administered a venoclysis should be started 
(5 per cent glucose in saline) and continued during the operation The 
needle should preferably be inserted into one of the \ eins about the 
medial aspect of the anWe During the operation the infusion mav be 
changed to citrated compatible blood which uas drawn and prepared 
before the operation was started The infusion should be continued 
postoperaavely as Jong as there is any need for ir After the patient 
IS anesthetized he should be placed on the opposite side, the side to be 
operated upon uppermost, and tilted anteriorly about 30 degrees so 
tliat the front of the thorax rests against a chest support 
A J-shaped incision is made about the scapula beginning opposite 
the second dorsal vertebra midway between the medial border of the 
scapula and the spinous processes of the vertebra The vertical part 
of the incision extends directly caudally to the level of the eighth 
dorsal from which region it is extended laterally and somewhat down 
wards CO the posterior axtliar) region The underlying muscles are 
cransecced m the line of skin incision The scapula is then elevated and 
the serratus magnus is detached from the chest wall, leaving about a 
half inch of that muscle attached thereto to allow clamping of the 
perforating vessels as the> are cur across The fourth nb is identified 
and the area crossed by the medial part of the scapula is stripped o{ 
Its periosteum for a distance of about 2 inches Dr Krynski and I have 
found that by means of a Balfour or preferably a Lihenthal self 
retaining retractor, one blade of which is placed beneath the denuded 
fourth nb and the other along the medial and inner aspect of the 
scapula, the latter may be retracted without taxing the assistant’s anus 
The third, second and first ribs arc resected subperiosteally m that 
order (Fig 173) The third and second nbs should be removed to 
gether with their respective transverse processes The third nb should 
he removed anfenorJj as far as the region of its cartihginous pitt 
The second and first tihs sbouJd be removed nntenodv at their car 
tilages The transverse process of the first nb need not be removed 
However, the posterior part of the nb should be removed as close to 
the vertebral column as is possible In remov mg the first nh cate must 
be taken not to injure the subclavian artery and vein the brachnl plewis 
the internal mammarj artery and the dome of tlie pleura 

If the cavity preoperarivel> was over 5 cm in diameter it is a vis 
able to perform an apicolysis (Semb) bj freeing the lung from i 
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surroimding attachments so as to enhance the collapse If there t\-as 
present a pneumothorax and/or h'drothorax at the ume of surgtcal 
mterrention, a needle should be introduced into the pleura space, out- 
side of the opcratne field, and the contents aspirated until the panctal 
pleura in the operative area is retracted and further collapses the lung, 
or a moderateU negative intrapleural pressure is reached* The sur- 
cical wound is then closed using mtcrropted chromic catgut No 1 
figure-of 8 sutures, plain for the subcutaneous tissue and bbck silk for 
the skin 

The subsequent stages mav be performed as soon as the patient’s 
condmon warrants, preferablv at two- to three-week intervals and 
before periosteal regeneration wiU interfere ^v^th maximum collapse. 
The conditions which must be fulfilled before the first stage is under- 
taken must be equallv fulfilled before the sub<^uent stages are 
performed 

Because of the patient’s mcreased debQitv after the first stage, sub- 
sequent stages should not be too extensive The magnitude of each 
p'XKredare should be suited to the patient’s abflin to w^thstand the 
operation rather than to anv fixed or ‘ rouone” procedure I alw 3 ' s 
open the pocket formed above the collapsed lung, in the region of the 
previous operative field, and evacuate the fluid and grumous material 
therefrom This, it was noted, aids m obtaining a better collapse of the 
lung m the following stages If a second stage is performed about 
three w ceks after the first, it v\ ill also be noted that there is a thick 
extraosseous membrane formed over the chest w’all which continues as 
a covering over the extrapleural pocker to the dome of the panetal 
pleura. If, m the second stage, this is first cut across over the sixth lib 
from Its vertebral region as far forward as can be reached and then 
stripped off the chest w all as a sheath up to its attachment to the pr e- 
viousU collapsed lung, it xnU form a sturd) membrane which is 
serviceable m controllmtr paradoxical rc^iration and aids in the collapse 
of the lung This membrane, composed of fibrous ossue, mav also be 
used m subsequent stages m a similar manner Bv means of several 
interrupted chromic catgut No 1 sutures this fibrous tissue is sutured 
to the intercostal muscle attached to the first unresected rib and to 

, field are left tn the pleora cavitv it will preren' the colbjrse 

pleura aafi prevent the coaptation of the pleurae- The penos-eem 
adherent to the paretal pleoxa -will erenniall'v tind'nvo retreaera 
increastiKT the collapse of the loitn In tune, as the prtrrRothorax 
Tj 4 ^ absorbed, the lurm wiD expand and becom- even less effe cuv eb 
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the erector spinac When this is completed one will rcadilj appreciate 
Its talue in controlling paradoxical respiration and aid in collapse of 
the lung Before the muscle is approximated in closure of the uound 
abouc 10 gni of sulfanilamide should be dusted into the wound The 
chest « all m the region of the excised ribs should be strapped snugl) 
Avith adhesive rape so as to further prevent paradoxical respiration 
The first stage is difficult for the surgeon because of the location of 
the first rib The second stage is difficult for the patient because of 
his debilitated state, the added collapse of the lung and paradoxical 
respiration The third stage is more difficult for the anesthetist because 
of the lessened amount of respiratory tissue 

The greatest volume of lung tissue collapsed at any one stage is 
generally observed in the second stage when the fourth fifth and sixth 
ribs are removed In contemplating tw o stages it is adv isible to either 
resecc five nhs or to extend che procedure to three stages and rcmoie 
seven ribs In those cases tn ubteh six ribs are removed the angle of 
the scapula will frequenti) nib against the seventh rib and cause con 
siderable pain Transplantation of the scapula to the inner aspect of 
che ribs so as to avoid the rubbing leaves an appreciable depression 
m the scapular region If the indications are not to extend the opera 
tion CO the seventh rib then six ribs should be removed and at the 
same time the lower third of the scapula too should be resected 
(Pjg 174) 

An anterior thoracoplastj is indicated m those cases m which the 
residual uncollapsed cavit) is suspended from the anterior part of the 
chest wall In this procedure the cartilages are sepirated from the 
sternum and as much of the previous!) unresected and regenerated 
rib are removed However the region of the pericardium should not 
be le/c unprotected by bone and cartilage Revision thoracoplasty « 
indicated m those cases in which the residual cavitation is in the pos 
tenor half of the lung field and remains uncollapsed A plane of 
cleavage mav be readil) established if part of the first unresected rih 
IS removed Then b) blunt and sharp dissection the bony plaque of 
regenerated osseous tissue iS removed— especially in the lerrebral re 
gion and that overling the civit) Dr Weinstein formerl) of Sea 
View Hospital has shown that even after an extensive rev'swn 
operation the patients vital capacitv is not remarkably reduced 

The chief comphcatmis following thoracoplasty include (I) shoe 
nnd hemorrhage due to excessive tnunn and bleeding (2) coficewn 
of fluid m the cxtrapicuni spate (if the suture line should become 
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distended, the extrapleural space should he aspirated through the front 
of the chest), (3) pain, especialK due to injur\ to the intercostal 
nenes, (4) d\spnea and cvatiosts, chiefly due to interference with 
ot}gen exchange, (a) paradoxical respiration, an as' nchronisni of 
respiratorv movement of the lung with contrarv respiratorv mote* 
ment of the lung in the region of nb resection, (6) pulnionar\ infec- 
tions— pneumonia and tuberculous metastases, (7) infections of the 
wound, (8) impaumenc of mo'cment of the shoulder girdle, and 
(9) scoliosis 

The results of thoracoplast' reveal a fatal outcome m about 15 per 
cent of the cases (10 per cent in unilateral and 20 per cent m bilateral 
cases), failures in 15 per cent of the cases, and satisfactor' results m 
about 70 per cent of the cases In about half of the failures a conver- 
sion of the sputum occurs following revision, the remainder arc total 
faflures 

eXCiSlONAl SURS6RY 

At the present time excisional surgerv is reccu mg more and more 
enthusiastic comerts, although its full value cannot be appraised as 
vet There is no doubt that excisional surgerv m pulmonarv tubercu- 
losis has given sansfactorv results whereas if the same cases were sub- 
iccted to the other procedures thev would have been doomed to 
failure Specificallv , I refer to giant apical cavernous lesions (Figs 
17j, 176), large basdar cavities, massive and multiple cavernous in- 
V oh cinent of an enare lung, post thoracoplastv residual uncollapsed 
cavities and the like The extent of the operative procedure (lobec- 
tomv or pneumonectomv ) should be suited to the individual case The 
indications and requirements for excisional surgerv m addition to the 
above are (1) patient’s general condition is good, (2) the disease is 
limited to one lobe or to one lung, (3) the contralateral lun^ or other 
lobes are free of disease bev ond a shadow of a doubt, (4) control b\ 
less drastic procedure, m the operators experience, will not give a 
satisfactory result- 

The decision to perform a lobectomv or a pneumonectomv having 
been made, the question of drainage of the pleural cavitv arises I 
prefer to institute drainage in those cases in which there was much 
wuma to the lung and chest wall in removal of the offending tissue 
n other cases closure mav be made without drainage If drainage is 
ii^ituted, on the patient’s return to his bed, the tube m the chest 
should be connected to a subaqueous dram If drainage is not inso- 
nrfed, the pfcural cavity should be deflated after the wound is com- 
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pletely closed and before the patient is returned to his bed The fina 
intrapleural pressure should be equal to that of the atmosphere 
The complications ensuing upon pulmonary excision are too numer 
ous to discuss in detail It is sufficient to mention se\ eral of the mon 
important ones These are bleeding, tuberculous spread to the neigh 
lioring lung tissue, tension pneumothorix, pneumonia, atelectasis 
paradoxical respiration bronchopleural fistula, empyema incomplete 



Fig 175 Fig 176 

Fig 175— Caseous pneumonic tuberculosis tmoiving the nght upper lobe anil 
containing several caviues (Same case as Fig 176} 

Fig 176 -Coronal section of the right lung removed >ia pneumonectomy (Siine 
case as Fig 175 ) 

expansion of the remaining lung and cardiac decompensation The 
subject of postoperative (lobectomy and pneumonectomy ) comphea 
tions, their recognition and treatment, will form the basis for a 
subsequent communication 

SURGERY FOR EMPYEMA 

Although most of the empyemas devefoped by patients with pm 
monary^ tuberculosis are related to the original disease, it should be 
remembered that patients with phthisis are also apt to develop non 
tuberculous empy ema A pure tuberculous empyema is nonsurgica! and 
should be left alone unless it accumulates rapidlv At such tune it 
should be treated by repeated aspirations under aseptic conditions n 
mnniberculous purulent enipyenm, the late Dr Harloe at Kings 
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County Hospital has been able to sterilize the pleural ca\it> b\ diligent 
and frequent irrigations tia the closed method 
In the mixed tuberculous aitpyant the first step is to remo\c the 
cause of toMcitj This is accomplished by irrigation of the pleural 
caiit) by the closed method, the catheter being passed through an 
intercostal space anteriorly^ as far as possible from the site of the 
thoracoplasty incision (Pig 177) When the patients condition is 
sufficiently improved a thoracoplasty is performed in the usual 
manner (The catheter should be left in place and open at the time of 



Fig 177 Fig 178 


fig 177 -Right hydropneumothorav (mixed emp>eiiia) The lung is partly ex 
panded Pvote the posiaon of the drainage tube (Same case as Fig 178 ) 

Fig 178 —Roentgenogram taken after thoracoplast) and Schede operations (Same 
case as Fig 177 ) 

the operation) However, the number of ribs resected may be more 
than the usual number because the lung is generally unaffected by the 
remosal of the ribs due to the markedly thickened interposed parietal 
pleura After the ribs are remosed 1 prefer to pamt the remaining 
periosteum with Zenker s solution so as to inhibit periosteal regenera 
tion The intercostal vessels and nerves, from the second downwards 
should be excised— the nerve stumps should be in;ectcd with absolute 
alcohol in the parax ertebral region 
Haxjng taken these steps there is no urgency about the date of 
performance of the subsequent stages Between the stages irrigation of 
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the pleuni cavitj should be reinstituted I have removed the upper 
seven nbs in the first stage thoracoplasty jn patients with empjenia 
without taxing the patient In the second stage the remainder of the 
ribs should be removed as well as the corresponding nerves and vessels 
The nerves should again be blocked in the paravertebral region The 
pleural cavitv is tlien entered and the overlying parietal pleura re 
moved m n saucerized manner The lower intercostal muscles may be 
preserved and pad ed (not sutured) into the paravertebral gutter 
The p> ogenic membrane attached to the surface of the lung is removed 
by wiping and curretting The pleurobronchial fistulas should likewise 
be cleaned and curretted but not enlarged The surface of the lung 
IS then dusted with powdered sulfanilamide and the spice packed 
looselj with gauze The wound is left open so that the progress of 
healing ma> be followed more tarefuU) In due time the wound 
closes (Fig 178) If this is incomplete or leaves pockets a secondarj 
closure ma> be required with transplantation of muscle into the 
pockets accompanied b) partial resection of the scapula 



ANATOMICAL PRINCIPLES INVOLVED IN 

abdominal incisions 

Frvsfr IJ Gurd, M D , C.\I , L R C-S (C.), !■ A CLS 

Incisions through the abdominal wall arc of course not undertaken 
primanU m order to compK with anatomical pnnciples, although it 
would appear reasonable to assume that, if the abdominal ca\it\ rm\ 
be opened without damage to essential structures, such a procedure 
w ould ha^ e ad\ antages It is ob> lous that w hate\ er form of laparotom\ 
wound be emploved its first purpose is to permit cas\ access to the 
site of the lesion for which surgical interference is being earned our, 
so that whate\er procedure mas be indicated will be possible with the 
least technical difficult 

TYPES OF ABOOMINAI. INCISIONS 

Theorcticalh, at least, the abdomen {ab dere—xo hide) m3^ be 
opened b\ an incision that is (I) Ncmcal-that is to sa\, m a line 
parallel to one joining the ensiform to the sN*mph\sis pubis, (2) oblique 
m either direction, or (3) trans% erse— that is, at nght angles to the 
vertical 

For man) Nears in abdominal surgen vertical incisions were most 
generalh emplo>ed and, as a matter of fact, are most frequentlv used 
at the present time The reason for the more general cmplovment of 
such wounds is that the\ are more readilv fashioned and are satis- 
factory m the great majontv of cases for purposes of exposure, fur- 
thermore, the\ are readih enlarged As Singleton has remarked, “The 
long vertical incisions were at one time probablv justified when mtra 
abdominal diagnosis was less precise, but with modem diagnosis and 
diagnostic agents one is rare!) required to do an explorarorv opera- 
tion One of the major objections to the longitudinal incision is that 
It IS uneconomical since, as a rule, but one end of the incision is 
cmploj ed for exposure 

Oblique wounds are exemplified bv the McBumev incision in the 
ower quadrant more especiallv on the right side, for exploration of 
t e appendrx vermiformis and the Kocher incision runmng parallel to 

From th^ Department of Surger', McGtIl lanwer^iitj Medical School and the 
Vlontreal General Hospital Montreal Canada 
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the rib border, and most generally employed in operations upon th 
biliarj tract 

The McBurney inasion, if carefully performed, is unlike!) to dam 
age anj essentia! structure and prompt healing with a minimal risk o 
ultimate hernia is to be expected The chief objection to the muscle 
splitting oblique wound in the right lowet quadrant is that it is no 
eas) to enlarge the opening, if such enlargement be required by thi 
necessities of the case The Kocher type of incision is difficult to mak 
\\ ithout running the risk of injury to three of the intercostal nerves 
The modification of the oblique incision, as developed and urged b) 
Singleton, is verj sansfactor> both insofar as exposure is concernec 
and insofar as it complies with anatomic principles It should, however 
be borne m mind that Singleton has repeatedly urged that the type ol 
incision recommended b> him is, in fact, a variant of the transverse 
wound which has been employed and recommended by the author 
for man) years 


ADVANTASES OF TRANSVERSE INCISIONS 
There is, I believe, a practically unanimous opinion expressed by ail 
surgeons who ha\e learned to fashion transverse incisions in the ab 
donunal wall that the patients postopentive discomfort is substantially 
less than w hen vertical incisions arc employed, and that healing of the 
wound, even though drainage has been deemed necessary, is more 
surely met In consequence of the patient’s greater comfort and, m 
fact, almost complete absence of pjin due to the wound, coughing is 
more readily indulged in, with resultant better aeration of the Jung 
The practical elimination of atelectasis and other pulmonary complies 
tions m cases in w hich the transverse incision is used is, m my opinion 
an adequate reason for the employment of this technic, even were 
there no other obvious advantages 
As the result of more prompt and adequate healing, the period of 
bed rest can be shortened sobstanoally, wound dehiscence and eventual 
hernia is almost completely eliminated At present the patients on my 
service m wliom the transverse incision has been empro)ed usuaiW 
get out of bed as follows 


Usual poscoperatti>e day— out of hei 

Appendectomy— hernia repair (Laroque) 

Cholecystectomy 

Gastric resection 

Resection of recrum oi large bowel 


4th to 6rh daj 
dth to Sell day 
^th to 10* day 
6th to 10* day 


WATOMICAL PRIVCIPLES IN ABDOMINAL INCISIONS 


Singleton has reviewed 9000 consecutive abdominal operations 
These have been divided into two groups, according to whether 
anatomic or nonanatomic incisions were employed In the former 
group, in which Pfannensttcl, AIcBomev, modified Sloan and lateral 
transverse incisions were used, there were 3147 eases with one wound 
disruption, or 0 031 per cent, and 29 hernias, or 0 92 per cent In the 
other group of nearly 6000 eases in which midhnc and pararectal in- 
cisions were employed there were 60 wound disruptions, or 1 02 per 
cent, and l3l postoperative hernias which were traced, or 2 24 per 
cent Circumstances have not made it possible for us to trace our own 
cases, so that actual figures cannot be supplied, I belicv c, how e\ cr, that 
our results would be approviniatclj the same as those reported by 
Singleton 

USUAL CRITICISM OF TRANSVERSE INCISION AND EXPLANATION 
The previous paragraph indicates that there are, m fact, important 
advantages to be expected when the transverse incision for laparotomy 
is employed The only cncicism that is ever leveled against the method 
IS that the surgeon finds himself cramped for space in which to work, 
but I shall attempt to make clear that this criticism arises as a result 
of improperly placed incisions 

I have repeatedly urged that, whether the opening into the abdomen 
IS to be made above or below the umbilicus, it is essential that it be 
made close to this structure, that is to say, w jthm 2 or 2 5 cm abov e 
or below, as the case may be. 

Above the umbilicus, if the incision be made at the suggested pome. 
It IS easily possible in any' individual case to so fashion the incision 
that re may' reach from the tip of the t\v elfth nb on the one side, to 
the tip of the twelfth nb, on the opposite side (Fig 179) If this be 
done, an incision approximately 50 cm m length (20 inches) can be 
obtained m all but the smallest adult, and m many persons the cir- 
cumference of the abdomen at this point permits an incision twice as 
ong to be made Similarly, below the umbilicus it is possible to carrv 
the incision from the lateral edge of the quadratus lumborum muscle, 
on one side, to the like point on the opposite side of the abdomen I 
to not Wish to suggest that a wound of such dimensions is often 
frequcntlv made, but simpK to point out that there 
^oii never be anv' risk of being short of room in which to work 
opening suggested above, which may be described as the maximum 



optinuim incision, daiiuges no essential structure which docs not 
proniptly heal. 

If, m operations upon the bdiary tract or stomach, an incision is 
made across the abdomen, five or mor€ centimeters above the urn- 
bihcus. It IS clear that the rib borders on both sides of the abdomen 
will be encountered while the incision is still too short to permit 
facility in performing the operative procedure Similarly, if the inci- 
sion ()e made belosv the anterior superior spine, although a substantia! 



ig 179— Tlie maximum optimum inosion above the umbilicus As indicated in 
the text, an incision of this magnitude is rarely necessary but is always aiailible 


1 ound max lie obtained, it cannot be extended into the loin on either 
ide. 

In addition to the limit to the length of incision xxhich is possible 
n this way through the fact that the bone and cartilaginous structures 
f the bodv are encountered, seseral rmportanc anatomic facts influ- 
nce the surgeon m placing the wound close to the umbilicus These 
ire especially due to the fact that within 2 5 cm of the umbilicus, 
xhethcr above or below, the fibers of all three obhquc muscle's neicr 
lary from the horizontal more than 35 degrees, so that there ts in® 
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or no likelihood of ha\ing to cvit the fascia across anj of us fibers 
Furthemiore, belou the umbilicus the posterior sheath of the rcctu5 
ceases to exist at the fold of Douglas and appirenth it is of \alue to 
ha\e this structure a\ailablc in closing the abdomen As in the case of 
the muscle and aponeurotic fibers, as referred to above, the direction 
of nenes and the intercostal blood vessels in this part of the abdomen 
IS approMinatelj transverse, therefore the risk of damage to them 
minimal 

It will readily be admitted by nil advocates of the transverse inci' 
sion that a few minutes more operating time arc required to enter the 
abdomen b) this means than bv a midhne incision through the linea 
alba, and that although closure is accomplished with less embarrass- 
ment since sutures do not cut our, it is probably tnie that a few 
minutes longer mav be required to close tlie wound 
One important advantage m the opinion of mnn> of ws is that, since 
coughing and retching tend to approximate the wound edges and not 
to tear them apart as is the case with the vertical incision, light weight 
sutures whether silk (c-0), cotton (46), catgut (000), or other 
material, are sufficient for purposes of wound closure This is not the 
place to enter into a discussion regarding the relative advantages of 
fine as compared with heavy material, there is, however, I believe, 
much evidence available to support the use of light weight sutures 
and ligatures 

It can, I believe, be accepted as a general principle in the perform- 
ance of operations on anv parr of the bodv that muscle tissue mav be 
incised transverselv with impunity so long as, on the one hand, the 
nerve suppl) to the muscle is not damaged and on the other hand 
the fascial or tendinous part of the musculotendinous s> stem is not seri- 
ously injured This we prove several times everv week m the perform- 
ance of thoracoplast} for pulmonarv^ tuberculosis, an operation in 
which all the muscles attached to the medial and lower borders of the 
scapula are divided transversely 

The nerv e supply of both the oblique muscles and the recti is such 
that even with the most extensive transverse incisions there is no 
danger of damaging more than one of the intercostal nerves Since 
there is adequate proof that unless three consecutive nerves are de- 
strojed paralysis of the muscles of the abdominal wall docs not take 
place It IS ev idcnt that there js no risk of weakness due to this cause 
experience m the use of such wounds over a penod of almost thirtv 
jears and m thousands of cases has proved this to be tnie 
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ANATOMIC BASIS FOR TRANSVERSE INCISIONS 
Theoretic misunderstanding v ith regard to the safety of the 
verse incision has arisen owing to the fact that the extensions fc 
of the aponeuroses or tendons of the oblique muscles, both supt 
and deep, ha\e been referred to in textbooks of anatomv, and 
especially surgery, as the rectus sheath Since the fibers of the 
muscle extend perpendiculirl> from the neighborhood of the 
ph>sis pubis to the rib borders m the neighborhood of the ens 
many surgeons ha\e assumed that the aponeuroses which envelo 
muscle run m the same direction As a matter of fact, the 


fascia 

'y' 

Fig 180 —Cross sections of the abdominal wall <4, abo\e the umbilicus, B, 
the semilunar fold of Douglas 

muscles are placed between the aponeuroses (tendons) of the ot 
muscles which fuse with one another in the Imea alba (Figs 180, 
Posteriorly the rectus is attached \ ery loosely to the aponeuros 
though anteriorly at three or four points— the lineae transversae 
rectus IS attached somewhat intimately 
This IS, perhaps, a suitable point at which to state that, after t 
verse division of the rectus muscle at either of the sites recommer 
if careful suture of the anterior and posterior leaves of the rt 
sheath be accomplished the muscle never exhibits any tendenc 
retract. Nor is there any merit m the introduction of fixac/ort sv: 
such as has been recommended in the past 1 have moreover prove 
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my oun satisfaction that staggering of the \\ound (Barletc) or the 
performance of complicated incisions such as those of Sloan and 
Singleton are unnecessar), although all of these ^\ounds are better, m 
nn opinion, than a ertical incisions 

The most recent summary of operations of “General Surgery” is 
that b> Professor T E Orr, of the Unncrsity of Kansas In this ex- 
cellent volume Orr indicates and illustrates most of the abdominal 
incisions which ha\e been employed on this continent, at least m re- 
cent years Among the incisions so discussed are the paramedian, mid- 



Fig 181— Diagram illustrating the deep surface of the anterior abdominal s\a!l 
This dra^\l^g shoM-s the direction of the fibers of the transversahs fascia including 
me posterior sheath of the rectus (Authors article in Operative Surgerj, F W 
Bancroft Appleton Century Co ) 


line, the Battle, those of (21ute, Alason, Sloan, Singleton, Pfannenstiel, 
the McBurney and its modification Weir With reference to the 
transverse incision Orr, both m his illustrations and text, makes the 
usual common mistake, namely that the incision is placed too high on 
the abdomen so that, as indicated elsewhere m this contnbution, a 
ihort incision only js possible He makes the statement, also, that ten- 
sion mattress sutures are placed at least 1 cm from the wound margins 
t rough the anterior sheath and rectus muscle, on each side The very 
act that the w ord tension is cmpIo> ed is proof, I believe, that a proper 
appreciation of the ease with which the aponeuroses, both deep and 
superficial, involving the rectus can be brought together has not been 
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appreciated b> him Sutures should not he pJaced m the rectus museJe 
If the tMo aponeurotic b) ers are careful}) coapeed the cut surfaces of 
the muscle are brought info contact 

TECHNIC OF TRANSVERSE INCISIONS 
Upper puadrants — Directions gnen in this contribution are intended 
for right handed surgeons When operations are to be undertaken in 
cither of the upper qusdrants of the abdomen (Fig 182), the surgeon 
stands on the right side of the patient nhether the biharj tract, hepatic 
flexure, the sromich, the spleen or splenic fleKurc is the site of inter 





Tig 18'’ —Diagrani shwingthe four quidranrs of the abdomen «ith xiscen 
uiuallv found in each (Authors article m Operative burgery F Bancroft 
Appleton Century Co ) 


terence When the structures inxoivcd he m the right upper quadrant 
the incision is begun a short distance to the left of the nudfinc and 
evfended inro rhe Join in the direction of the tip of the nielfth rib 
Although the indicated procedure ma> frequentlj be easil) performed 
bj retraction of the muscle toward the midhtie xxichocit dnision 
there should nexer be anx hesitation m complete division of the right 
rectus, the Iinea alba and xxhitexer portion of the left rectus is neces 
sar> CO gne eas) access to the field of operation In operations upon 
the spleen and splenic flexure incision is made through the left side o 
the abdomen followed as required bj dnision of the left rectus an 
splitting of the oblique muscles on the left side Incision of the hnea 
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alba and right rcctiis should be earned out if greater freedom is 
deemed advisable 

Lower Quadrants —In operations of an> considerable magnitude in 
the lower abdomen, such as abdonunopcnneal resection of the rectum 
(Fig 183), resection of the sigmoid and descending colon and total 
hjsterectomj, it is recommended that the surgeon stand on the left 
side of the patient and that the incision he commenced over the left 
lower quadrant but above the fold of Douglas 

Appendeefomy Incision — Bv long odds laparotom> is most commonlv 
done for removal of the appendix vcmuformis In order that this maj 



Fig 18} —Completion of the abdominal part of an abdominoperineal resection 
of the rectum Shown are the site of incision recommended and placement of 
the permanent colostomj 


be adequatelj earned out, the incision should be over the right lower 
quadrant The incision which I have employed since 1916, and which 
was described in 1929, lies absolutcl) irinsversc, its medial end at, or 
close, to the rnidlme approximately 2 cm below the umbilicus (in the 
adult), and extends outward so as to be easily continued above the 
iliac crest (Figs 184, 185) As a rule the rectus muscle together with 
the eleventh intercostal nerve is displaced toward the midlinc In all 
ut the smallest persons it is possible, m this way to obtain a suf- 
ficiently large opening into the abdomen to permit the hand to be 
and adequate manual exploration at least, of the gall- 
tdder, the pancreas, pelvic organs and other parts of the abdomen 
accomplished With rare exceptions the ascending colon, close to the 
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cecun), presents and the cecum, together wjth the terminal ileum and 
the appendix, ma> be draun up into the wound In acute cases with 
peritonitis, if a saline pach is inserted, the small bowel except for the 
terminal ileuni need never be seen I am convinced that any surgeon 
u ho has learned to mahe soch an incision for exphration of the right 
lower quadrant will never again employ the McBumey, Battle or other 
incision If a sufficient amount of room is not available bv simple dis 


Fig 184 



Fig 185 

Figs 184 185 -Technic of the authors incision for appendectomy 

placement of the rectus there should be no hesitation about division 
of the right rectus and Imea alba and is much of the left rectus as 
may be required I wish here to reitente that almost thirty >ears 
experience vvirJi this incision has convinced me that weakness of the 
abdominal wall does not result . 

For many )e 3 rs I have made it i practice when the diagnosis o 
appendiceal disease has been made m pcisons over 40 years of age 




anatomical I’RINCIPLCS IV ABPOMIVAL INCISIONS 281 

more especwll> women, to mike the incision ibo\c the umbilicus 
This IS done not only for an adequitc \ isua!i 2 ation of the gallbladder and 
duodenal region, but also m order that whatever interference is deemed 
advisable for disease of these organs luay be earned out It is unusual 
to meet an> difficult) m perfomutig a satisfaetor) nppendcctomv 
through such an incision When such difficult) is c\pcricnccd the 
wound is enlarged as ma) be required 
Detailed Technic of Upper Abdominal Incision —It is not necessary in 
this contribution to detail the mcision required for exposing all four 
quadrants of the abdomen, that which is used for operations upon the 
biliary tract or for the resection of the stomach is, therefore, described 
A transverse incision is made through skin and subcutaneous fascia 
This commences from 2 5 to 7 5 cm to the left of the midlme and is 
earned to approximate!) the tip of the twelfth rib, on the right side 
The incision is made about 2 cm above the upper border of the 
umbilicus At this pome the middle transverse line is usually above the 
line of incision 

The wound is earned down to the anterior sheath of the rectus and 
the external oblique muscle and aponeurosis A few bleeders are en- 
countered These arc chmpcd and it is unusual to find ic necessary to 
apply ligatures 

The aponcvirosis covering the rectus muscle, which is made up over 
Its medial half to two thirds of the fused aponeurosis of the externa! 
oblique and the superficial half of the aponeurosis of the internal 
oblique, is incised transversely Since the fibers so divided run almost 
horizontally across the abdomen, there is no danger of cutting across 
the lines of stress 

The lateral portion of the aponeurosis of the external oblique muscle 
is spilt in the direction of its fibers out to the rib border and, if 
deemed necessary in the individual ease, in part cut away from this 
fixed structure (Fig 186 ) 

The external oblique js then retracted upward and downward and 
the somewhat thin fascia covering the internal oblique muscle incised 
Well into the loin If the primary purpose of the operation is explora 
tJon of the upper abdomen xvith the probabilitv that no interference 
other than appendectomy will be required the rectus muscle is sepa 
rated b> sharp dissection from the anterior aponeurosis for a distance 
of about I 5 cm , both upward and downward As indicated elsewhere, 
the posterior surface of the rectus muscle is not attached to the 
■sponeurosis, it can, therefore, be easily and widely separated 
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The recn)5 nnjsdc together with rhe n/nrli jnrcrcostal nerte, uhich 
«s clearfv' seen h mg ionicw hat ]oo!>ely on the antenor surface of the 
posterujr aponeurosis, is retracted toward the inidline. 

If the wound is then finnh elesated towards the ceding the posterior 
aponeurosis, along n nh the pentoncuni, is opened bv a sharp cut with 
the bell) of the scalpel »n the direction of the fibers of the former 
The negative pressure produted inside the abdomen by elevation of 
the anterior ahdoniin-il wall makes it safe to enter the abdomen m this 



wa) unless previous Japarotonn or other similar lesion has been 
followed by fixation of the abdoinintl viscera to tbe deep scu^Tict 
the peritoneum 

The posterior aponeurosis and peritoneum are incised as far toward 
the midhne as is convenient and the mtemal oblique and transverses 
torn open into the lorn b\ means of the fingers If the aponeurosn 
covering the anterior surface of the internal oblique his already beet' 
incised this maneuver is accomplnJicd with the eniplo>ment 
little force, and practicalh no nsk of damage to either nerve or bioo 
V cssel IS encountered 
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Fir 187 


I 


Fig 188 



of fSp brcal^ing the operating table so that visualization 

larl In ducts may Ic made easier and the method employed of 

j ^ table during closure of the transverse incision When this 
(Anrkn ** different layers may be accomplished with ease 

VAutnorsanide in Operative Surgery F Bancroft Appleton Century Co) 


rough such an incision it is almost imariablj possible to examine 
a equatcl) the stomach and duodenum pancreas and biliar) tract 
n nianuallj to palpate the pcKic oi^ns as well as other parts of the 
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abdomen Rarelj is any difficulty c^erienced m displacing the wound 
downward sufficiently to make appendectomy easy 
When interference with the bile ducts, resection of the stomach 
or right hemicolectoni> is necessary, large Kelly clamps are placed 
upon the rectus muscle, above and below the line of incision, and the 
muscle is di\ ided betw een them The incision is then earned through 
the Imea alba and falciform and round ligaments and continued on 
the left side of the abdomen as far as ma> be required to give adequate 
exposure for easy operation 

Tjie operation of total resection of the stomach (for carcinoma) is 
ilwaxs difficult, if, therefore in such a case the cardiac orifice is not 
readily exposed there should be no hesitation m increasing the ex 
posure by a midhnc incision which may quite properly extend to the 
ensiform or may be turned toward the left, as recommended by Clutc 
and the rib cartilages divided When this K done the maximum ex 
posure of the inferior surface of the left diaphragm is obtained 
When the incision is earned across the midhne one or possibly two 
vessels in the falciform ligament require ligation If the Kcilv clamps 
are alloxved to remain m the rectus for five minutes or longer as a 
rule only one artery (the internal mammary or deep epigastric) wiW 
require hgatton on both cut surfaces 

CONCLUSION 

^ The criteria of a satisfactory abdominal incision, I believe, aie 
\(1) adequate eNposure, (2) conservation of strength of abdoinmd 
J wall, (3) postoperative comfort, (4) ease of fashioning, (5) simphcit) 
of closure and (6) absence of unsightly scar Sufficient proof has been 
given m this short contribution to support the contention that these 
crirena are more usually met bv the employment of a transverse inci 
Sion, suitably placed, than by other methods of performing Japaroromj 



ACUTE CHOLECYSTITIS 


The Sur 9 ical Treatment of 332 Cases at The Presbyterian Hospital, 
New Yorfc 1932-1941 Inclusive 

BE\ERt\ CiiEU Smith, \I D , I -A C S • 

In the past decade the surgical theraps of acute chokcvstitis has 
tended towards earlier operation and preferabU cholecv stectom\ 
Choice} stostomj—formcrlj regarded the more con5cr\ati\e procedure 
—has been shown to have a higher mortalitv than cholecv stccComv 
This IS laigelv because it is performed on sicker patients in whom de 
laved therapv has permitted the complications of acute cholecv stitis 
and their svstemic effects to become chnicalK evident 
The local ctiologic factors recognized todav in this disease are con 
ccntration of bile infection of the gallbladder wall from organisms in 
the bile or borne to the wall bv hmphatics and obstruction to the 
outflow of bile from the gallbladder 
The pathologic changes m most cases of acute cholecv stitis result 
when a scone becomes impacted in the cvstic dui-t or ampullar} re 
gion interfering with venous ancrial and Ivmphatic circulation at 
that site, from which these circulations through the remainder of the 
viscus are largel) controlled Distallv ischemic and edematous areas 
become infected necrose and perforate Pathogenic organisms are re 
covered more frequently from the gallbladder than from the 
bile Edema and lymphangitis spread through the crastrohepaoc omen 
turn common duct w all and its l\ mphatics to regional 1} mph nodes, 
into the liv er, pancreas and upper retroperitoneal tissues 
Gangrene, perforation pencholecv stic abscess formation and dif- 
fuse peritonitis ma> develop, increasing the mortality The surgical 
attitude has been that the acuteU inflamed gallbladder frequently sub 
sides to a ‘ chronic state and that the mortality follownng its remov al 
m this quiescent condition « low er ihan if it is remov ed earU 
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HISTORICAL NOTES 

Acute cholecv ititis is a relatively old clinical entity but choice) s 
tectom) was first performed for chronic cholecystitis by Langenbucl 
on Jul) 15, 1882 On May 15, 1900, Lihenthal did the first of a sene 
of thirteen cholec\ stectonucs with one death (a six months’ pregnan 
patient) for acute cholecystitis which he reported m 1904 
Ochsner m 1902 believed it was unwise to operate during the acuti 
stage Richardson, the same year, stressed the disadvantages of ectom) 
for acute cholecystitis, as leaving no possibility of drainage of th< 
biliary passages, except through one of the ducts, and that only after 
difficult and unsatisfactory operation, greater danger m the operatior 
and the extremelj difficult and unsatisfactory redramage of the biliat) 
passages 

W J Mayo m 1902 collected reports of 2000 cholecystostomie 
done by six surgeons without instance of re formation of calculi 
German surgeons from 1920 to 1930 favoied delayed operation Judi 
and L> ons at this tune concurred 
Enderlen and Hotz m 1923 advocated postponing operating during 
the acute period and felt that earlv operation was indicated onU il 
changes for the worse were progressive 
Bland-Succon in 1924 thought it reprehensible not to remove tht 
acute gallbladder iinmediaielv Kirschner in 1924 advocated earlv 
^ operation Cnle was impressed b\ cures when acutely inflamed gall 
bladders were removed Lenche and Cott, Aliller, Alexander, Menrzer 
iZinmnger and Fmnev favored earlv operation Thus through contro 
versy has the present surgical attitude toward acute cholecystiti 
emerged 

Cave in 1926, concluded from a sixteen year study of 575 gall 
bladder operations that he would not advocate cholecystectom) for 
acutely inflamed gallbladders and that he preferred cholccystostomv 
Deaver m 1926 favored delay 

Haggard, Archibald Dean Lewis, McGuire, Richardson and Bruge 
man, as late as 1928, favored delay and thought indications for opera 
non for acute cholecystitis were rarely present 

Whipple in 1930 reviewed 160 cases at Presbyterian Hospital in the 
sixteen years preceding this report, and concluded “Only a surgeon 
operating on acute biliary lesions has any conception of the difficu/cies 
encountered in these cases Associated obesity, septic state, anesthetic 
difficulties, unsatisfactory and hurried operations because of pjcho og) 
and the condition of patient, the high mortality, the perstftwg 
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symptoms, niucous fistuHc iftcr ostomies, and the ncccssit) of sccond- 
at) cholecystectomies, arc factors tending to comincc careful and 
conservative surgeons as well as phjsicians of the advantage of remov- 
ing these foci of infection at a time w hen the patient is m good ph> sical 
condition and prepared for the operation of choice) stectomv ” 

Heuer (1934) in a review of 36,623 eases from the literature, found 
gangrene and perforation accounted for 10 per cent, consequences of 
surgical procedures (shock, peritonitis, hemorrhage and ileus) attend- 
ant upon advanced pathologj 33 per cent, pulmonir) complications 
20 per cent and cardiorenal complications 12 per cent of the niortalit) 
m the entire series These figures stress the disaster of largel) prevent- 
able complications 

Heuer again m 1936 concluded from a stud) of 305 eases of acute 
cholecv stitis from two hospitals that it was frequently impossible from 
clinical manifestations to visualize accuratcl) the course of the inflam 
niatorj process m the gallbladder, that gangrene and pcrfontion nnv 
exist or occur m the presence of subsiding symptoms and that tbev 
occur too frequently to be disregardcd-thc incidence of gangrene and 
perforation being prohabl) 20 per cent He further stated that danger 
from operation at any stage before perforation has been over- 
emphasized and IS distinctlv less than the dangers of gangrene and 
perforation that arc the result of a waiting policy 

Heuer advocated early operation as a safer method in the niajont) 
of eases He admitted, however, that delay, usually m the middle or 
old age group, m order to improve the patient s general condition may 
be wiser in certain eases than a hasty operation 

Pennoyer m 1937, reviewing a senes of 300 consecutive cases of 
cholecystitis from Roosevelt Hospital, concluded that operation upon 
acutely inflamed gallbladders m ill patients gave a much higher mor 
tahty than delayed operation and that the major cause of death was 
not peritonitis or the natural course of the disease, but postoperativ e 
complications 


Graham and Hoefel, in 1938, concluded from a senes of 167 cases 
of acute cholecystitis in which operation was done within fom eight 
hours of onset of symptoms, with a mortality of 3 59 per cent, that 
earnest consideration should be given to cholecystectomy during the 
first day or two of an acute attack 
Perk m 1940, collected 3863 cases of acute cholecv stitis from seven 


teen climes, 92 5 per cent had calculi m the gallbladder Light dimes 
av jic/j obsened 961 cases jroin one to tx^dve days reported that 13 S 
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per cent subsided. Empyema occurred m 19 1 per cent of 3720 cases 
and generalized peritonitis in 2 3 per cent of 3096 cases 
The mortality after "early'' operation uas 16 i tn 1144 cases from 
eighteen clinics. The ntortahty following conservative treatment with 
and without operation uas 5 6 per cent tn 2202 cases from nine dimes 
Thus, from the literature, he statistically found a mortality tfyree times 
greater among the patients treated by early operation as compared 
unth those obserzed and operated upon late The terms “early,” “late,” 
“immediate," “delajed" and ‘conservative” are used throughout the 
literature confusedly More authority could be attached to statistics 
stated in hours or days 

Lord Moynihan has slated that surgery of the gallbladder is difficult, 
sometimes extremely difficult Sa>s he “I hold it to be of greater 
technical difficult) and to present more problems for immediate ac 
curacy of judgment than any other branch of surgery If I might 
presume to offer any advice to the surgeon who has not had the 
opportunity for great and continued practical ^v ork, I xs ould suggest 
to him to leave surgery of the gallbladder alone ” 

PRESENT AHITUDES 

Historically, the surgical treatment of acute cholecystitis perhaps 
resembles that of acute appendicitis in that surgical therapy in the 
•Nhtter was ac first for the acute appendicitis plus complications of per 
,'‘foration, abscess and peritonitis Surgeons soon learned that the vior 
iality was less if the acute appendix uas removed before complications 
y occurred Acute appendicitis is now recogmzed early and patients seek 
therapy shortly after onset of their symptoms The surgical treatment 
of the complications of acute appendicitis like those of acute cholecys 
titis, however, are still a difficult problem 
Patients with an acute inflammation of the gallbladder have not 
learned to come for surgical therapy as quickU as do those with an 
acute appendLY Medical men frequently do not realize the necessity 
for early surgery They hive watched surgeons observe these cases m 
hospitals for days before operation, consequent!) , they have observed 
them in their homes rather than hospitalize them at the onset o 
symptoms This results m the eventual admission of patients whose 
symptoms have been present for days, with complications that ma c 
surgical therapy more difficult It is the treatment of these compfca 
tions that increases the morbidity and mortality in this disease 
When an acute case has not improved in twent) four to forty-eig 
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hours of hospital therapy, should its surgical treatment: be approached 
with a determination to perform cholco stectom\ ' If there is no com- 
promising pathologic condition elsewhere, this inaj be justified, but I 
do not think it is a sound principle to teach The \ahdit\ of this 
doubtful attitude is supported by the too frequent surprise of the 
operator at finding more advanced pathologic changes than he cvpected 
I darcsa> that if the resident surgeons m hospitals today were asked 
to outline the treatment of acute cholcc> stitis the majority would 
state that cholecystectomy ts tndtcatcd as early in the disease as pos- 
sible provided the patient is adetjnately prepared and there are no 
systenne contraindications to operation This has been the attitude of 
the Surgical Resident Staff at the Presbj tenan Hospital during the 
past file} ears, and it has prov ided nic w ith an opportunity to obsen e 
the cases as a consultant m postoperatne therapy I did not see the 
case preoperatuel} and was not present at the operation I often found 
myself anxious about the patient’s earlv postoperative condition, 
questioning the advisability of such extensive surgery m the acute case 
and at times defending indications for choice} stostoni} , which younger 
surgeons seemed cither to have overlooked or forgotten m their zeal 
for complete surgical therapy / feel there should be pistification for 
the me of a specific surgical procedure in the indmdual case, and that 
It should not be used because it is the accepted procedure of the 
moment There is needed a background of judgment tempered by 
consideration of the patient’s condition as well as the conflicting 
Views concerning the particular problem at hand 

ANALYSIS OF 332 CASES OF ACUTE CHOLECYSTITIS TREATED SURGICALLY 
AT THE PRESBYTERIAN HOSPITAL 1932-1941 

I have approached this anal} sis with a background of having been 
exposed to the teachings of both schools of early and dela} ed opera- 
tion The cases studied have had the accepted facilities for preoperative 
and postoperative therapy, the benefit of various anesthesias, modern 
methods of combating shock, the use of oxygen in respiratory dis- 
eases and of the sulfa drugs, and twenty-five years experience of a 
followup clinic that personal!} interviews 98 per cent of the cases 
operated on I am aware also of the clinical difficulties of determining 
the exact pathologic condition of the acute gallbladder from signs, 
s) mptoms and laborator) data In consequence, in acute cholecystitis 
(as m other surgical lesions) the condition of the patient or the lesion 
'tself ma} definitely indicate one therapy in one group of cases, an- 
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Other group of cases maj be hopeless regardless of any iherap> , while 
a third, and \ery important group, comprises those patients m whom 
proper therap> executed at the proper time plus adequate adjuvant 
therapies means the difference between recovery and death 
This senes comprises 332 cases of acute cholecystitis from the Sur 
gjca! Wards of the Presbvrerian Hospital which I have personally 
abstracted One hundred eleven of the patients (33 6 per cent) were 
males and 221 (66 4 per cent) were females Of the 221 females, 135 
(60 per cent) had undergone one or more pregnancies 


SUncitHL PROCEDUnr ASD MORTtLlTV 


No of Cases 

Cholecystectomy 2’1 

Cholecy stostomy lOJ 

exploratory cehotomy-no gallbladder operation 2 
Clioledochostomy— no gallbladder operation 1 

Acute gallbladder found at postmortem 1 

Celiotomy-exploration of gatlbladder-no gall 
bladder operation 1 

Appendectomy-no operation on acute gallblad 
der 1 

Totals JJ2 


Deaths 


Mortality 
Per Cent 
35 
116 


Age 
10-20 
20 JO 
30-W 
40-50 
50-60 
60-70 
70-80 
80-90 


\Cr ISCIDFNCE 


No of Cases 
2 
19 
82 
78 
75 
49 
24 
_J 
3J2 


Mortality —There were twenty-four deaths, a mortality of 7 2 pef 
cent One death occurred without operation Of the twenty four 
deaths, twenty occurred m patients over fifty years of age Twenty 
per cent had either gangrene or perforation or perforation with ah 
scess Seven died with acute pulmonary, five with cardiac and two 
with renal complications One patient died of a sepsis from infection 
of the operatne field caused b\ a clamp slipping off the cystic duct 
Two died of pulmonary emboli One patient with this complication 
sur\ ived One died of apoplexy Two succumbed to h> perpyrexia 
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Diagnostic Data —Upon admission 228 of the patients (72 per cent) 
had had one or more prcMous attacks and 135, or 40 per cent, had had 
manv attacks Sev ent\ -sc\ (23 per cent) were jaundiced In six cases 
of acutely inflamed intrahcpatic gallbladder, the signs were minimal 
One should bear this anatomical anomal} in mind when the s>mptoms 
are out of proportion to the signs 

Deductions from the white and differential blood counts were not 
conclusue except that one abotc 20,000 was frequentK associated with 
infection under tension, gangrene, edema or pcriLholec>stitis These 
same complications were found, howeter, with a white blood cell 
count as low as 5000 with 65 per cent polymorphonuclear cells Most 
of the cases with low counts did not show marked signs of toxemia 
and operation w as delay ed A white blood cell count of 20,000 or more 
should suggest complications demanding emergency surgery It oc- 
curred in twenty instances These patients were operated upon on the 
day of admission, advanced and probably irreversible pathologic 
changes being found 

Of 121 flat abdominal x rays taken for gallstones, fifty-six (46 per 
cent) were positive Of sixty -four cholccystograms taken during ob- 
servation, sixty three were positive for stone or poor function 

Physical examination revealed a tender mass in the right upper 
quadrant in 110 cases (3S 8 per cent) 

Although acute cholecystitis may often be evident clinically, the 
diagnosis, particularly when disguised by other preoperative patho 
logic conditions, may be most difficult In this group a diagnosis of 
coronary thrombosis, pleurisy, ruptured duodenal or gastric ulcer, in- 
fected hydronephrosis with renal calculus, perforated diverticulitis and 
carcinoma of the transverse colon, pancreatitis and appendicitis was 
made by experienced observers and the patients treated for these con 
ditions in the wards before acute cholecystitis became obvious The 
greatest difficulty of diagnosis occurs when patients are seen within 
twelve hours of the onset of symptoms 
Preopepdtive Pathologic Findings— One hundred and ninety-five pa 
tients (58 9 per cent) had preoperative pathologic conditions which 
influenced their surgical therapy as follows 


104 (3l<^o) 

^ardiac decompensation 16 

Diabetes meihtus 13 

Hypertension 12 

Early con\alescence from other surgery 7 
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Pregnancy 

Plcunsy 

Ulcerative colitis 

Senility 

Pancreaatis 

Respiratory disease (pneumonia, bronchitis, emphysema, 
asthma, bronchiectasis) 

Cerebral sclerosis 
Aialnumcion 
Fibroids of tlic uterus 
Cirrhosis of the liver 
Acute parotitis 

Tuberculosis of the peritoneum 
Carcinoma of tJie stomach 

Diseases of the blood (polyc) themia thromboc) ropcnic 
purpura, pernicious anemia) 


6 

5 
2 

6 
5 

<5 


In the following instances the diagnosis «as difficult Acute chole 
cystitis occurred on the third day after repair of a postoperative ven 
tral hernia m the right lower quadrant, on the third day following 
repair of a right inguinal hernia, in i patient with a fractured neefc of 
the femur uho uas in a spica, m a convalescing patient with com- 
pound fracture of the tibia who was in a cast to the groin, during 
com alescence from ureterolithotomy, four days after cesarean section, 
during sepsis from hemo)> tic streptococcus gangrene of the scrotum, 
in a case of carcinoma of the breast, in which a mass in the right upper 
quadrant thought to be Incr metastasis was found to be an acute gal! 
bladder surrounded by omentum, and during convalescence from a 
coronary thrombosis 


ANESTHESIA 

No of Cases 


Gas, axjgen and ether 

Spinal "O (21%) 

Local fO 

Avenin nitrous oxide and ether 

Cyclopropane alone or with ether and avenm 20 

No gallbladder operation _ } 


JJ2 


Catgut 

Sdk 

Cotton 


SUTURE MATERIAL 

No of &ses 
2<H (90fc) 
JO 


(In one case several silk sottircs xtere eictracted from the wound Otherwise 
there were no complications from the use of either silk or cotton ) 
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TIME OF OPERATION 

239 cases (709<>) ^vere observed for one da> to five weeks 
after admission before operation 24 died iMortaIit> 10% 
92 cases (30%) were operated on day of admission 5 died 
iMortaiit> 5 4% 

75% of the cases had had one or morc-usuaII> many at- 
tacks before admission 
257o were admitted during the first attack 


OPERATION IN 54 CASES WlIII AD\ INCEI> DISFASE 



Cases 

Death 

Mortality 

Choice) stectomy 

26 

2 

7 6% 

Choice) stostomy 

26 

2 

7 1% 


54 

4 

74% 

Gangrene 54 cases (164%) 




With perforation 



30 ( 9 1%) 

^Vlth abscess 



18 ( 5 4%) 

With empyema 



6 ( 1 8%) 




54 (16 4%) 


AVOUND DISRLPTIONS AND HERNIAS 


Tjpe of Incision 
Tratisvene 
Right rectus (split) 


No of Cases Disrupuon 
260 5 (19%) 

68 4 (5 8%) 


Hernias 
11 ( 4 ^%,) 
4 (5 8%) 


GROSS P\TIIOLOGY 


No of Cases 


Calculi in gallbladder 314 (94 5%) 

Calculi in common duct 19 ( 5 7%) 

ISo calculi found at operauon 18 ( 5 4%) 

Gmgrcnc 54 (16 45«) 

rerforation 30 ( 9 1%) 

Pcricholec}’suc abscess 16 ( 4 8%) 


TYPE OF DRAINAGE USED IN 223 CHOLECA STECTOMIES 

No of Cases 

Rubber tube to Monsons pouch 150 (76 0%) 

Penrose tube to Monsons pouch 38 

Cigarette drams to Monsons pouch 33 

Silk tampon dram into which cigarette drams were placed 
with a rubber tube to Monsons pouch outside of 
tampon 2 


223 
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Bacferiology.-In 100 (30 per cent) of the cases, no cultures were 
mentioned on the charts, mdieatingr no cultures had reached the 
laboratory . 

Of the 228 that were cultured, 20 per cent were reported “no 
growth” Other cases showed 


B coll 70 times 

Streptococcus sindam 23 

Welch bacillus 10 “ 

Hcmoi>tic strepuicoccus 5 ‘ 

Staphj lococcus aurcui, 7 ‘ 

Pneumococcus 3 

llemol)tic B subtilis 8 ‘ 

Typhoid bacillus 7 ‘ 


There were often scseral organisms reentered from one culture 
Posloperalive Temperatures —The postoperative temperatures withm 
the first forty-eight hours m the 223 cholecy stettomv cases were as 
follows 


Not over 101* P 

101* to lOJ* r 
loj* to 104* r 
104* to 105* F 
lOS* to 106* F 
108* F 


45 cases (20 I'll) 
67 “ (30%) 

64 (28%) 

34 “ (15%) 

11 “ ( 5%) 

2 “ (died) 


Within the first fortv -eight hours 1 1 1 patients or 49 7 per cent of all 
undergoing cholecystectomy had a postoperative temperature of 107 
to 108“ F 


Allen reports that 202 of 415 patients undergoing cholecystectomy 
for acute cholecystitis had a postoperative temperature over 102“ and 
eighiy-eight over 103“ Thus the postoperative temperatures of t90 
patients ran between 102® and 103®, indicating a rather sharp post 


operative reaction 

Operative Accidents —Local contamination occurred tw eh e times 
during cholecv stectomy when the gallbladder was accidentally nip 
tured during its removal without previous aspiration Other accidents 
mentioned were 


Clamp slipped off the cystic duct on the gallbladder after diM 
Sion of the duct permitting local contamination which in one ca^ 
was the cause of a pentomtis which went on to sepjsts and dear 
Clamp or ligiture came off of the cystic artery m three cases. 
Bleeding from the gallbladder bed when the viscus was re 
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j’osTOi'MUTuF co\n*nG\Tio\s IN 33 ! cvsJs nu VTrn ii\ opruvTios 

I Pulnionjr) of all operated eaves 

Pneumonia 
Atelectasii 
1 deiiu 
rmbolus. 

Positive tuberculous sputum 


2 Ileus 9 cases Ql^o) 

Paraljtic 

\lechanical-nf duodenum 1 

Acute gastric dilatation - 

3 Cardiac 8 cases (2 39e) 

Tailure 6 

Coronary occlusion 1 

Pericarditis requiring pericardiorom) 1 

4 Shock requiring treatment 

Profuse bile drainai,c 6 (6'‘'c) 

Mucous fistulas after ostomj 6 

5 Disruptions 9 (2 \^o) 

Acute pancreatitis 5 (15%) 

Subphremc abscess 4 

Genito urinarj 7 cases (2 1%) 

Uremia 2 

Anuria 2 

C>sticis 2 

Acute retention-enlarged pro'iarc 1 

Cerebral 

Hemorrhage 1 

Thrombosis 1 

Venous 

Suppurative pylephlebitis 1 

Thrombophlebitis 1 

Clulls of undetermined ongin 3 

Postoperativ e hemorrhage 1 

Prolonged hiccoughs 1 

Bacteriemia (B coli) I 

Parotitis I 

Postoperative pain of undetermined origin 4 


moved from the fundus down wns definitely troublesome m 
obscuring the operative field in twelve instances 
Difficult exposure resulted from a sharp costal angle, an aU- 
normallj low liver, an abnormallN high liver and obesity 
Operative shock occurred sit times in 331 operated cases 
(1 8 per cent) 

Once a large fibroid was adjacent to an acutel> inflamed gall 
bladder necessitating an ostomv rather than ectomy Twice the 


3ft (10 8*^0 ) 
4 


1 
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gallbladder \\as pulled from the duct and liver bed without 
bleeding or drainage of bile 

The common duct was inadvertently injured five times but 
these injuries were no more senous than accidental opening into 
the duct In no cases \va% the duct divided 
In two instances the gallbladder could not be found 
In one case bleeding from the liver (injured during removal of 
the gallbladder) was difficult to control 
In three cases it was so difficult to get the gallbladder out of its 
bed in the liver that only a partial cholecystectomy could be done 
It IS suggested that the mucous membrane left in such cases 
might be destroyed by heat or chemical cauterization 
In one case the hepatic artery was aspirated for the cystic duct 
The duodenum was accidentally opened twice 
The factors which contributed most to the operative accidents 
were edema masking normal structures and anomalous anatomy 
of the duct and arterial systems Because of edema m the am 
pullary, cystic common duct and gastrohepatic regions the cystic 
duct and artery could not be distinguished four times the common 
duct could not be found twice and the facility of the operation 
was impeded twenty three ttmes or 7 per cent of all operated 
cases 

A serious postoperative compUcatton occin red m one hundred imi 
tuenty (56 2 per cent) of the 3JI cases tn uhtch operation uas done 
Wound Disruptions —Five transverse wounds disrupted (two chole 
cystostomy three cholecysteaomy) There w ere sue hernias m trans 
V erse incisions besides the five w hich disrupted— or eleven hernias m all 


ANALYSIS OF WOUND DISRUPTIONS 


Operam e 
Procedure 

Inaston 

D sroption of 
\\ ound— Days 
Postoperative 

Coincidental Postopera 
tive Compl canon 

Cholecystectomy 

Transverse 

9 days 

Pneumonia 

Cholecystectomy 

Transverse 

8 days 

No evidence of wound « 

Cholecystectomy 

Rt rectus 

5 days 

Pneumonia 

Cholecystectomy 

Transverse 

2 days 

Tampon drain 

Cholecystectomy 

Rt rectus 

12 days 

Bronchopneumonia 

d latation 

Cholecystostomy 

Rf rectus 

6 days 

Bronchopneumoiwa 

Cholecystostomy 

Rt rectus 

8 days 

Pneumonia 

Cholecystostomy 

Transverse 

9 days 

Obesity pneumonia 

Cholecystostomy 

Transverse 

9 days 

Pneumonia 
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Four right rectus incisions had wound disruption (n\o cholecystos- 
tom> and two cholecystectomy) No hemiis occurred in this group 
except in those with disruption 

All right rectus and transxersc incisions which disrupted were fol- 
lowed by hernia Fi\e other transxcrse incisions de\ eloped hernia be- 
cause of pulmonary complications, tampon drainage or loose closure 
of wound about drainage tube 


WHEN TO OPERATE 

Fever, rapid pulse, Iculvocy tosis, tender mass m the right upper 
quadrant, and muscle spasm arc indications for such treatment as is 
consistent with the patient’s condition One may for instance have to 
be content with a cholecystostomy as a life saving procedure Second- 
ary cholecystectomy should be done as soon as the patient is ready — 
preferably during the same admission Advanced disease elsewhere may 
necessitate acceptance of cholecystostomy as the only surgical therapy 
possible 

Upon the patient’s admission relief of pain and rest are provided 
The state of hydration is determined by the hematocrit Appropriate 
fluid therapy is instituted, the colon is evacuated by rectal treatments, 
and distention of the stomach and small intestines is relieved by gastnc 
lavage, gastric suction or Miller-Abbott tube deflaaon The latter may 
require tw elve or more hours Repeated white blood counts are often 
valuable but may be confusing A flat abdominal film taken for calculi 
may or may not help It showed calculi m 42 per cent of the cases 
m this series 


If the clinical course does not improve in twelve hours, either im 
mediate surgical interference or more constant vigilance is indicated 
If the patient s condition has grown worse, operation becomes impera 
five If improvement does not continue after twenty-four hours, again 
surgery seems imperative Therein he the diagnostic pitfalls and 
angers of this disease, it is m this period that clinical signs may im 
prove with the general treatment of the patient as a whole, yet the 
ocal gallbladder infection progresses to gangrene and perforation and 
t ese complications increase morbidity and mortality of operation done 
at any time m the course of the disease 
If, on the other hand, improvement in signs, symptoms and labora- 
concur and are maintained, operation may be delayed but 
•t t e realization that complete resolution of the acute process often 
requires months, during which time the patient is subject to serious 
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compljcatjons and recurrent icute attacks uiuch maj force one to 
incomplete emergency surgery 

In 1934 Touroff reported a microscopic study of gallbladders re 
moved m sevent>-five cases of acute cho]ec>stitJs in which symptoms 
and signs were either minimal or had entirely subsided Of twenty 
three cases with remaining minimal preoperative s> mptoms and signs 
nineteen (82 6 per cent) showed microscopic evidence of gangrene 
perforation or empyema and four (17 4 per cent) showed only acute 
cholecystitis Of the fifty-two cases without preoperative symptoms 
and signs, 55 per cent showed only acute cholecystitis microscopically 
and 45 per cent showed more advanced pathology, 68 4 per cent of 
the group w ith minimal sy mptoms and signs and 8 7 per cent of the 
group w ith no s\ mptoms and signs show cd microscopic evidence of 
progressive pathology In the entire senes 20 per cent of the lesions 
were considered to be progressive, while 80 per cent were considered 
to be subsiding or capable of subsidence 

What, then should be the surgical approach to this disease’ I be 
lieve that cholecv stcctomv is generally preferable to cholecystostomv , 
but that this attitude mav be immediately modified upon exposure of 
the inflamed gallbladder Such being the case, is it not justiflabfe ni 
the group of cases upon whom one is forced to operate, to start with 
a local anesthetic and only n sufficient incision, usually uitbout muscle 
division, for exploration^ A small incision mav limit exploration snd 
cause pam, however when necessary a stage of analgesia or even deep 
anesthesia may later be instituted and adequite exposure obtained 

When, under local anesthesia, an acute gallbladder is encountered 
surrounded by omentum with adjacent turbid fluid without odor, and 
a wall so tense and edematous as to render palpation from without 
useless for determining the nature of the contents of the viscus, the 
question arises Should one proceed with removal or cease with dram 
age’ The answer calls for mature surgical judgment which may 
the difference between a death, immediate recovery^ with subsequent 
secondary operation, and a cure If the omentum is not removed from 
the gallbladder and if all stones can be removed, leaving a patent cystic 
duct, the subsidence of acute symptoms is often dramatic If 
omentum is not removed, however, an area of gangrene in the va 
m the ampullary region, or an abscess betw een the w all and 
turn— possibly even into the liver— may be overlooked Such a itiou 
pathologic change may or may not subside temporarify w ith 
When the omentum is removed and exploration or removal oi t eg 
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bladder is performed, absorptuc surfaces arc so increased that a sharp 
toxic reaction max require strertuous supportive postoperarixc thcrapx 
which should be anticipated Postoperative complications, particularlx 
of the respiraton, vascular and renal svstems, have occurred most 
frequentlv m this group 

I do not believe that a patient sick enough to warrant onlv a 
cholecvstostomv should be subjected to a general anesthetic and a 
large incision without due recognition of the intrinsic dangers in each 
of these factors 

Within the first twelve hours of admission of a patient with severe 
pathologic involvement elsewhere, as an cincrgencv procedure chole- 
evstostomv max be preferable Between twenty-four and fortv-eight 
hours after admission, w ith the patient prepared and ready for opera- 
tion, cholecvstectoniv becomes the operation of choice After forty- 
eight hours, although cholccv stecromv remains the preferred therapv, 
the clectivitv of cholecvstostomy graduallv increases m the presence 
of gangrene, empvema, perforation and pericholecystitis and the 
operation max become imperative when these complications are 
advanced 


As soon as a diagnosis of acute cholecv stitis is made or suspected, 
the patient should be hospitalized and seen bv a surgeon Operations 
performed withm the first twelve hours of onset are frequentlv done 
'uth a mistaken diagnosis This complicates the surgical therapy with 
misplaced incisions and prolonged procedures w hich may preclude 
cholccv stectomy 

If proper therapv is instituted and the patient does not respond 
immediate surgery is indicated This situation requires evaluation bv 
an experienced surgeon as to the extent of surgery indicated, anes- 
thesia type and site of incision Further judgment is necessary as re- 
gards operative procedure once the pathologic process is exposed An 


inexperienced operator had best content himself with a life sav mg 
simple cholecy stostomy Unless the operator has adequate exposure, 
assistance and is able to provide effective postoperative therapy the 
risks of operative injurv to important structures and postoperative 
complications are too great to be ^ken lightly 

the observ ed patient responds to therapv and signs and sy mptoms 
subside, the surgeon who watches such a case should realize the sta- 
tistical chances of complications he takes when the case is observed 
'onger than twentv four hours 

True It IS that cholccv stecromv m a properlv prepared patient who 
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can tolerate that degree of surgery is the ideal surgical treatment of 
acute cholec} stitis, but so manj of these patients are m midlife or 
older, and have old age stigmata which become more pronounced 
following infection and operative trauma, that the therapy of the 
particular case should be individualized both as to the scope and type 
of surgery as well as the time n should be done 

CONCLUSIONS 

1 Acute cholecystitis is a progressive disease in which comphca 
tions of gangrene, perforation and abscess may occur in the presence 
of subsiding clinical s> mptoms, signs and laboratory data These com 
plications increase the mortality and morbidit> of the disease and its 
surgical therapy 

2 In this series, the mortality and morbidity m acute cholecystitis 
were less when cholecystectomy was performed before the comphca 
tions of the disease occur 

3 Cholecystectomy in the presence of the three mam complications 
—gangrene, perforation and abscess-requires careful analysis of its 
indications m the mdivtdual case 

4 Cholecystectomy for acute cholecystitis is safer when the gall 
bladder is removed from the fundus down 

5 Cholecystostomy is not the operation of choice in acute chole 
cystitis unless local or systemic disease contraindicates removal of the 
viscus 

6 The best results from cholecv stcctomv for acute cholecystitis 
depend upon the active cooperation of the medical men who first see 
these cases 

Individual pathological, local and svstemic responses to gailfaUdder 
infection m a group of middle age to elderly persons does not have 
such uniform pattern that a simple surgical therapeutic rule can e 
applied to the group Treatment must be individually rationalized 
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Intractable ulcerative colitis continues to respond succcssfull> to 
surgical management Medical treatment has proved imdequatc when 
the process has reached the stage of irreversibility Earlier div crsion of 
the fecal stream when the disease is of the variety that will proceed 
to intractability should be employed more frequently To differentiate 
the types of the disease m its mcipiency is difficult All of us, internists 
and surgeons alike, are still too reluctant in advising early ileostomy 
The clinician should be urged to acquaint himself w ith the proper use 
of the sigmoidoscope and the intelligent interpretation of roentgeno- 
graphic findings 

It IS important that careful preoperative medical observation be 
carried out This includes a study of food allergy, evidence of avi- 
taminosis, anemias, disturbances of mineral metabolism, as well as signs 
and symptoms of distorted physiology m other parts of the intestinal 
tract 

During the past eight years v'C have operated upon mnecy-tuo in 
dividuals with eighteen deaths, an operative mortality rate of 19 5 per 
cent Upon these ninety tvvo individuals one hundred and sL\ty three 
operations have been performed In the first two years of this work 
we did emergency operations upon fifteen individuals in the acute 
fulminating stage with eight deaths, a prohibitive mortalitv rate of 
SS per cent We soon learned that this type of case should not have a 
diversion of the fecal stream, when so debilitated by massive hemor- 
rhages We have in the elective group performed fifty ileostomies with 
four deaths, an operative mortality rate of 8 per cent There have 
been forty six subtotal colectomies with five deaths, an. operative mor 
tality of 10 8 per cent There were nine partial colectomies with one 
death, an operative mortality rate of 11 per cent Eight ileosigmoidos 
tomies and eleven combined abdominoperineal resections were per 
formed with no fatalities 

Erom these experiences we bebeve that we can formulate certain 
conclu sions The ob)ect of this paper is twofold first, to discuss cer 
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tj;n impressions ind stcondK, to gne in some clccai! cechnica! 
suggestions and pitfaHs 


SURGICAL INOICAHONS 




The indication non /or cmergcnc\ surgery is impending perfora 
non Instances of mjssne hemorrhage are more successful!/ treated 
b) the ph)sician with transfusions ind intispismodics chan b> the 
surgeon, particular!) in the icutc phases There are tuo distinct groups 
of patients uho should come to surgery earl) (1) those who have 
extensive pathological changes being continuillv handicapped b\ 
chrome ssmptoms of a \anablcseieritv, (2) those whose disease shows 
periods of actnit) and remissions, )ec ic « certain that the trend for 
them IS downward I should not fad to rc-tmphisizc that in the future 
many of these individuals could be spared a prolonged illness and loss 
of the colon if ileostomx were performed at the earliest phase of the 
disease provided one is ccrcim that this disease process is going to 
concmuc on and cannot be maniged medicaJlv 
Another impression which bis as vet not been statisncallv proved 
is that if this disease is so far advanced that the colon indispvitablv 
should be removed, then subtotal colectom) should be earned out 
sometime within siv months following deostonv) This statement is 
based upon the evpenencc of several of these patients who are allowed 
to go for ncarl) i vear and suddenh without apparent provocation a 
suddenr violent flare up of the disease ensues with rapid loss of weight 
and shock I am sure that one patient in our senes was lost by nor 
having her colon removed earlier To me ileostoniv is much more of 
a surgical risk than is subtotal colectonn In st\cv-flve ileostomiei 
there were twelve deaths a monaht) rate of 18 per cent TTws of 
course, includes the eight deaths m the earlier missive hemorrhage 
group Following diversion of the fecal stream there has been a uni 
form gain in weight Of the sictv five patients given ileostomv there 
was an average gain of weight m siv months of 45*/l pounds 

TVre mosT Afficai'c ckA nr fAjy «Am\r (mrf/hfrt of the riwgwfAJ treat 
nient of ulcerative colitis is to teach each individual patient the propet 
care of his or her ileostomy A detailed account of the care of deos 
tom) will be offered at a later date Suffice it to say now tbarmdi 
vidual attention should be given these parienrs bv the surgeon vi f 
operates upon them Thev should be taught m rhe early postoperative 
period wbar to ear, what to drink, Che tvpe of bag to be used, the kin 
of protection for rhe surrounding skm which has proved of adianraf’e 
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and thev slioiild he encoviragcd to quickly rcsiuiic their normal 
activities. 

A notable fact is that so m.iny of these p.iticnts wlui have had 
ileostomy and svihtotal colecttimy have remained perfectly well with- 
out proctectomy. Only eleven of the whole group have undergone 
combined ahdonunoperineal resection. In one instance we have taken 
down the ileal stoma, replanting it into the rectum, and the patient 
has now been well for a year after operation. \Vc still believe that 
the ideal plan of treatment for the patient with a lesion far advanced 
involving the entire colon and rcetum K fitst, an ileostomy, then 
siilitotal colectomy, and finally, if the patient has not gained satis- 
factorily in weight and there is a bloody discharge from tlic anal 
opening, removal of the rectum. 


TECHNICAL CONSIDERATIONS 


Ileostomy,— Ileostomy is I liclicvc more satisfactorily carried out 
through a McBurncy incision, curv'cd well to the left with sufficient 
room between the site of ileal stoma and the right anterior-superior 
spine. The ileum in the majority of instances is divided approximately 
d inches from ileocecal valve (in only seven instances has the ileum 
been Involved as far out as 10 inches, from the ileocecal valve). A 
stab wound is made in the anterior abdominal wall 2 inches below the 


umbilicus and just to the left of the midline. The clamp is inserted 
through this opening and the ileum is grasped on the distal side with 
a Kochcr clamp to the proximal side; the bowel is divided. The distal 
divided end is brought out through this stab M’ound and the mesentery 
of it is sutured to the periioncuni to prevent it from dropping back. 
The proximal divided end is brought out to the lower angle of the 
wound and great care is exercised in suturing the cue mesenterj’ to 
peritoneum of the undersurface of the anterior abdominal wall. 
Also, in order to prevent prolapse of the ileal stoma, No. 0000 plain 
catgut on a fine atraumatic needle is used to suture the circumference 


in \arious points of the ileum to the peritoneum as it is being closed, 
nterrupted fine chromic sutures close the muscular layers and fine 
^teei tvire is used in the skin. The ileum is brought out about 2 
inc es from the surface of the skin, is immediately opened and a soft 
cat etcr is inserted for immediate decompression purposes. These pa- 
tients are encouraged to eat melba toast in the afternoon and a full 
reakfast the following morning. By actually feeding them early and 
putting them on a high protein and a high carbohydrate diet a minimal 
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of postoperative distention octurs, a sense of welUbcing is rapidly 
restored, and almost immediate functioning of the ileal stoma results 
Needless to say, all of these patients are transfused at the tune 0 / 
ileostomy 

Subtotal Colectomy —The second stage procedure for the surgical 
cure of ulcerative colitis is subtotal colcctoms By that is meant the 
removal of the last 6 inches of the terminal ileum, cecum ascending 
transverse descending colon and most of the sigmoid down to appro’o 
niateJv 6 inches from the peritoneal reflection Forty eight houre pnor 
to this operation a Miller-^bbot tube is inserted and this has been 
effective in telescoping the entire small bowel into a small m3^s This 
was suggested to me three years ago b> Dr Lcland MacKitcnck of 
Boston This has reduced the operative time considerably because, 
when the right colon is being mobilized and resected, this mass of 
foops of small intestine is placed well over on the left side so that an 
adequate exposure is obtained When the left colon is dissected from 
its bed and detached from its mesentery, and especially at the splenic 
flexure, the mass of small intestine is placed on the right side and here 
again adequate exposure is obtained 

Spinal anesthesia supplemented by intravenous sodium pcntothsl 
gives sufficient relaxation The ileostomy stoma is sealed o/F with 
water proof adhesive The left paramedian incision is a long one from 
the level of the xiphoid cartilage down to and including the previous 
' \ mucous fistula of the distal divided ileum and on down ? inches below 
] this point The last 6 mehes of distal div idcd ileum is derached from 
the undersurface of the peritoneum and the cecal head is mobilized 
all of this being done abov c the level of the terminal ileum which go« 
tn CO form the ileil stoma The lateral parietal peritoneum is divided 
up on the right side and downward, so that the cecum, ascending 
colon and hepatic flexures are easily mobilized The right colic artery 
IS identified and ligated and great care is exercised m the identification 
q£ the third portion of the duodenum This part of the duodenuni « 
pushed upward and to the left, well out of the way of harm as one 
clamps the mesentery to the ascending colon Formerly the greater 
omentum w’xs dissected free from the transverse colon, but tbs was a 
tedious and time consuming procedure and w e do not now beheve it 
IS necessary The gastrocolic omentum and the mesentery to t ' 
transverse colon are divided between clamps 

The most difficult part of the procedure of subtotal colectomy w 
our opinion is the mobilization of the splenic flexure and the divisii^n 
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of the splenocolic ligament Care is exercised m double ligating the 
middle colic artery One fatality in our senes resulted in fault) liga- 
tion of the middle mcsenter> artco \cssel slipped biclv up into 
the mesenter) and the patient died from a massne hemorrhage eight 
hours after operation The splenic flexure and descending colon arc 
mobilized after dnision of the parietal peritoneum, the left colic artcr> 
and Its branches are ligated and dixidcd Usually at this stage Me lio 
late and identify the left ureter so that injury to tins structure is 
avoided 


After freely mobilizing the descending colon and the splenic flexure 
a de(.ision is arrived at as to the level for division of the bowel The 


bowel IS pulled taut upward out of the pelvis and crushing clamps arc 
applied, so that the protruding 2^ to 3 inches of the mucous fistula 
of the distal divided end is obtained Certainly'^ no attempt should be 
made to close m this distal divided end of the colon and drop it back 
into the peritoneal cavity In one instance of our scries a blow-out 
occurred with a resulting peritonitis and fatality Sulfanilamide, 12 to 
14 gni , IS sprinkled m the right and left ureteral gutters, and the 
wound is closed A transfusion is usually begun at about the time 
when the middle colic artery is divided 
It IS Surprising how little shock results from this procedure The 
luajorii) of the patients do better immediately after subtotal colectomy 
than thev do after ileostom) The Miller-Abbott tube is left in place 
for fort) eight to seventy two hours following the operation m order 
Co decompress the small intestine contmuouslv 
Removal ol the Lower Sigmoid and Rectum —As I have stated, m 
eleven instances have we removed the rectum This was done because 
the patients still had an elevation of temperature or the bloody dis 
charge from the anus was profuse, or they' had a recurrence of other 
svmptoms We had hoped that by leaving in the rectum unless it was 
harmful that at some later date restoration of the fecal stream could 
be earned out 


Nmetv per cent of all the cases of ulcerative colitis start m the 
rectum In lo per cent the lesion is restricted to the right colon and in 
ese instances preliminary end to side ileosigmoidostomy is satisfac 
removal of the colon down to the point of anastomosis 
e have carried out this procedure m eight instances 
here have been nine patients ifl whom the disease has been limited 
to the rectum, sigmoid and descending colon The diseased bowel was 
removed m two stages, the first $tage consisting of transverse col os- 



506 


HCNR\ \\ CA\E 


tom) « «]} resection of the descending colon and the second 0 / re 
mo\ al of the low cr s»gn>oid and rectum 
A meticulous suturing of the lower dnided sigmoid to the pen 
concum and anterior w all should be earned out In one instance in 
tcstmal obstruction resulted caused b> a loop of small bowel pushing 
Its wa> out through a too loosch sutured distal dnided end 

SUMMARY 

Intractable ulceratnc colitis is i surgical disease The operation is 
performed m three stages (1) lieostom) (2) subtotal colectonn 
(3) removal of the lower sigmoid and rectum 
Nmctj two mdntduais have been operated upon with an operative 
mortahrv of 19 S per cent This includes eight deaths m fifteen m 
dniduals who were operated upon in the acute fulminating phase of 
the disease these are now listed as elective rather than emergency 
operitions Subtotal colectomx should be performed within sk months 
after ileostonn There has been a remarkable gam m weight in all of 
those patients who sun/icd iJeostoni} Mmure instrvemns should be 
given all patients in regard to their ileal stoma 
In the 10 per cent of patients in whom the diseisc is limited to the 
right colon end co side deosigmoidostonn w irh subsequent rcsectien 
of the diseased segment his proved emmenth satisfactorv 
Unless a patienc discharges blood from his rectum following ilcos 
toinv and subtotal colcctomv and he as tn individual remains in good 
condition the rectum should not be removed There is ever the pos 
stbiiitv that the deal stonn might lie tal en dow n ind rcunplanted 
into the rectum in order to rc establish the fecal stream 

Larlier ileostonn in this whole group of indniduds with the in 
tractable vanetv of the disease will reduce the morbiditv and inortahtv 
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Om; of the most mtngumg and at the Mine tniic one of the nnjor 
problem^ m urolog\ is iindoubtcdU tint of ncphrohthiasis 
In leMewing the admissions to the Urological Service at Mn\int 
Sinai Hospital for the past ten tears, one is impressed h^ the high 
incidence of calculous disease Kcphrolithnsis presents manv interest- 
ing ptoblems from etiologic, medical and surgical aspects Through 
our rollo\v-up ClmiCi ^vhlch has liccn functioning now for ilniost 
t\\ent\ >ears v\e have followed the course of thousands of cases of 
nephrolithiasis— mam from their mtipiencv to the final stages m which 
the patients have succumbed to the disease No patient with calculosis 
IS discharged from the dime as “well’ until he has had at least t 
fisc-sear check-up If recurrences are noted, he is kept under ohset- 
sation indefinicclj 

More and more arc wc impressed bs the seriousness of iirinars 
fitfuasis fn mans patients, cspecnll> those w ith bihtcnl ms ol\ enient 
and multiple recurrences, the disease is a malignant process, often un- 
influenced bs ans tj pe of medical or surgical treatment The sequence 
ot calculous obstruction and infection too often produces serious 
s>mptoms and complications, esentuallv ending in irreparable damage 
and destruction of renal tissue Far too nianj patients end up with a 
nephrectom), the result of neglect, errors m diagnoses t.>mptomlcss 
stones, or poor management of their condition from start to finish 

ETIOLOGY 

A voluminous literature has appeared m recent v ears on this subject 
alone Any number of theories and hypotheses have been advanced, 
tnanv to be discarded in the hgbt of further experiences The scope of 
this paper does not admit of a comprehensive review of this extensive 
/terjfure, but a few of the more recent outstanding conceptions that 
ave thrown new light on the subject will be discussed 
Oifculous disease as a result of vttanun A deficiency has received 
Cf7r^rderabfe a ttention from numerous investigators Ir has been pos- 
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tom> with resection of the descending colon and the second of re 
niosal of the lower sigmoid and rectum 
A meticulous suturing of the lower divided sigmoid to the pen 
toneum and anterior wall should be earned out In one instance in 
tcstiml obstruction resulted caused bj a loop of sniail bow el pushing 
its wa> out through a too looseI> sutured distal divided end 

SUMMARY 

Intractable ulcerative colim is a surgical disease The operation is 
performed m three stages (I) ileostoni), (2) subtotal colectom) 
(3) remo\al of the lower sigmoid and rectum 
Nmet\«two individuals have been operated upon with an operame 
mortalitN of 19 5 per cent This includes eight deaths in jifteen in 
dividuals who were operated upon m the acute fulminating phase of 
the disease, these are now listed as elective rather than emergency 
operations Subtotal colectomy should be performed within six months 
after ileostomv There has been a remathahle gam m weight in all of 
those patients who survived ileostomx Minute instructions should be 
gi\en all patients m regard to their ileal stoma 
In the 10 per cent of patients m whom the disease is limited to the 
right colon, end to side ilcosigmoidostom' w ith subsequent resection 
of the diseased segment has proved emmenth sitisfictory 
Unless a patient discharges blood from his rectum following ileos 
tomv and subtotal colectomy and he as an indi\ idual remains m good 
condition, the rectum should not be remoted There is ever the pos 
sibility that the ileal stoma might be tihen down and reinip/anfed 
into the rectum m order to re establish the fecal stream 
Earlier ileostoins m this whole group of individuals with the in 
tractable varietv of the disease will reduce the morbidity and mortafic) 
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Onf of the most intriguing and at the siinc tune one of the major 
problems m urolog\ is undoubtedh that of nephrolithiasis 
In reviewing the admissions to the Urological Service at Mount 
Sinai Hospital for the past ten \cars, one is impressed b> the liigh 
incidence of calculous disease Nephrolithiasis presents jnanj intcresr- 
ing problems from etiologic, mcdicil and surgical aspects Through 
our Tollow-up Clime, which has been functioning now for almost 
twentj years, we have followed the course of thousands of eases of 
nephrolithiasis— manv from their incipicncv to the final stages m w liicli 
the patients have succumbed to the disease No patient with calculosis 
IS discharged from the clinic as ‘wcU’ until he has hid at least i 
fivc-vear check-up If recurrences arc noted, he is kept under ohser- 
^atlon mdcfinitcl) 

Alorc and more are we impressed bv the seriousness of urmarv 
Iithiasis In manv patients, cspeciallv those with bilateral involvement 
and multiple recurrences, the disease is a malignant process, often un- 
influenced bv anj t> pe of medical or surgical treatment The sequence 
of calculous obstruction and infection too often produces serious 
s>mptoms and complications, cveniuallv ending m irreparalile damage 
and destruction of renal tissue Far too manv patients end up w ith a 
nephrectomj, the result of neglect, errors in diagnoses, sjniptomless 
stones, or poor management of their condition from start to finish 

ETIOLOGY 

A voluminous literature has appeared in recent >ears on this subject 
3 one Any number of theories and hypotheses have been advanced, 
many to be discarded in the light of further experiences The scope of 
t IS paper does not admit of a comprehensive review of this extensive 
I crature, but a few of the more recent outstanding conceptions that 
hght on the subject will be discussed 
aculous disease as a result of iitcnmn A deficiency has received 
const erable atten tion from numerous investigators It has been pos- 
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sible to produce renal and vesical calculi composed of phosphates and 
carbonates, m the experimental aniinal, with consistent regularity h\ 
placing them on vitamin A deficiency diets Various factors may be 
miolied in the production of these calculi Most of the animals de 
veloped urinary tract infections, and pyehtis and cystitis were fre 
quentiv observed at autopsy After two and one half to three months, 
keratinization of the epithelium of the unnary tract occurred It was 
believed that the resultant desquamation of the epithelial cells served 
as a foreign body, and formed the nucleus of a stone It was also 
thought that the long persistent alkalinuria present causes an increase 
of the crystalloids to a point where the protective action of the 
colloids base disappeared In clinical hthiasis there is as yet no definite 
proof that vitamin A deficiency is a frequent etiologic factor In fact 
recently Jew ett, Sloan and Strong,’ examining a group of ninety eight 
cases of urinary bthiasis by photometric rests, vjramm A blood con 
tent studies and autopsy examinations of the respiratory and unniry 
tracts for epithelial mecaphsta came to the conclusion that as yet there 
IS no proof that vitamin A deficiency is an etiologic factor m uroiithi 
asis m man All m all, one may state that the occurrence of clinical 
and renal Iithiasis as a complication of nutritional deficiencies has not 
been substantiated despite the conclusive results obtained in animal 
experimentation 

Randal® advanced the hypothesis that m primary calculus forma 
non, rhe initiating factor is a imcrosco^tc kswn of the reml 
consisting of mucosal and submucosal necrosis with ulcetation on 
which urinirv salts are deposited Further precipitation of unnary 
salts increases the grow th of the stone, which eventually may become 
broken off or lie free in the pelvis or calices Recent invi-stigaton 
although confirming the presence of calcium salts in the papillae, were 
unable to prove that thev contributed towards the coexisting calculiir 
and could only regard the lesion as a locus minons m the deveJopmmi 
of calculus 

In J934, Barney and Mmtz,® and Albright* and other in%estigawn 
called 2 ttention to rhe reJationsJup bemeen hyperparathyroidisifti^ 
urinary hthiasis Hvpcrparathyroidism mobilizes calcium and p ^ 
phorus, and causes a rather charactensiic bony depletion In this con 
dition the blood calcium level is elevated above the normal of II 
per lOO cc , and the phosphorus level is below the normal of 3 f’’ 
per lOO cc The calculous disease associated with this 
often bilateral, or there miy be a condition in wdiicfi ca/eW'n epo ' 
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arc scattered through the rcnil pirench' ml— so called ciJ^cinosis In 
our material, although repeated blood studies hate been made, our 
findings are m accord u ith those of the i\la^ o Clime, \\ beic h\ per 
pirath^ toidisin u as regarded as an ctiologic factor in less tVnn b 1 pet 
cent of the cases It would seem that, in the Hoston clinics, a trmeb 
higher incidence of the association of unoary calculus and b>perpar\ 
thjroidism has been noted Si\ty-sc\cn patients With bypcrparith\ - 
roidism Were operated on at the Massachusetts Gtncial Hospital «\ a, 
period of ten years The rnajonty of these patients bad renal calcwh 
with no demonstrable disease of the bond's Albright and Copc^ report 
that approximately IS per cent of patients witii renal calculus bate 
hyperparathyroidism as the cause of their stones Tlic\ stress the fact 
that in Only a few of the cases is the disease sufficiently marked to 
diagnose it bj bone changes, or by one blood examination A number 
of blood determinations should be made, and ihc patient is often ob- 
sened for a long period of time before the diagnosis is finallv estab- 
lished Of interest is the fact that no further recurrences of stone took 
place where the metabolism was corrected by surger> 

The abo\e represents the newer ctiologic concepts, there arc anv 
number of other factors held responsible for calculus forpiation ■Dis- 
turbances in calcium metabolism, especially in bedridden patients, is 
somenmes held responsible Many of these patients slio'V a high cal 
c/if/n excretion Without ciidcnces of hyperparathyroidism, and with 
Out any changes in the blood calcium or phosphonis Stasis and 
infection play an important role, m the presence of a urea splitting 
organism (such as the Bacillus proteos), the recurrence rate of calculus 
is especially high Disturbance iti ammo acjd metabolism is no doubt 
responsible for the formation of cystioe and wmhine calculi Cvstme 
calculous disease is not infrequently a familnl disease 
^ number of years ago the colloid cr> stalloid mechanism of stone 
lormation v.zs stressed Other factors also to be conwdered from an 
€ 10 ogic Mewpoint are age, diet, chmatc and heredity 

n general, renal calculi may be classified as a primary or secondary 
e primary calculi, such as calcium oxalate and phosphate am- 
onium urate, uric acid cystine and xanthme are usually deposited in 
nes of a \ariable range of aciditv The sccondaiy calculi such as 
carbonate, calcium phosphate and ammonium magnesium 
unj^ found in alkaline urines In 1928 I reported^ a Senes of 

cas composed of albumin and fibrm In recent vears many 

0 sulfanomide concretions ha\e been reported most of them 
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CtlNlCAt ASPECTS 

The sv mptomacolo^s of renal Ijchjaiis niav be \ct\. protean 
ing from a practicaHs s\mptonitcss state to violent acute manih 
tions The symptoms, natunllv will dep-nd on the size number 
location of the cakiih whether or not infection is present and 
factor of obstruction Cilcub nnv remain qiucsccnt for long per 
of time causing but minor s\ mpcoins— this is especial!) so of call 
stones Such a calculus mav then be suddenly cveruded into the p< 
and cause obstructive svmptonis with rcwikant acute matuFestati' 
Tlic svmptoms most frequenth associated with stones are pjiis 
varving character pytim and hnmuiii These svmptoms are ol 
absent or mild in character and as a result calculi are often m 
lool ed for long pen ids of time RemI caltuli often produce svn pf 
referable to the gastrmntcstinjl tract the so called silent stones arc 
no means infrequent in our experience and tlicv generalK haic b 
stones of large si/c Asv niptomatic calculi ire not infrequent!) 
covered m the course of a routine investigation The presence of 
blood cells andpvuru warrant a complete urological studv Beca 
svmptoms tvpji.<il of renal taJtuJus are so often missing or mat !e 
mild mam pitients have been sulijcctcd to unnecessar) appendicx 
^ and gallbladder operations or even explored for a supposed mtesti 
STk ol struction which was due t> a reHcv ileus 
J Uihterd renal calculi warrants e>i>ccul emphasis 1 oth from elm 
and surgical viewpoints In a series of 4’’’ evses of renal liihmis 
ported from our Clime over a sl\ vear period bilafcralif) was presi 
m llO cases or 26 per cent of the paticnts-a rather high mcidtn 
According to Oppeniiemier * w ho published this paper a patient v 
considered to have bilateral disease when calculi are knoww to h- 
occurred on cither side at mv time as /udged bv the histor> hospi 
studies follow up and observation Of interest in this stud) vias t 
fact brought out that manv cases thought to be umiaterai when W 
studied subsequentU ihoned miohemcnt of the other kidnev at 
later date 

Of UO patients given the dtagmsis of undaterai lithiasis and ope 
ired upon who vtere followed for a period of trom one to sev< 
ve-irs nineteen patients or 14 6 per cent lucr prevented evidences ' 
calculous disease m the opposite kidncv 
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Bilateral renal lithiasis is a \cry scriom condition, often progressive, 
and uncontrolled by any type of treatment. Surgery is often useless 
except to relieve an acute condition, for some patients are stone 
formers uhose metabolism in the light of present dav Knowledge can- 
not be influenced Recurrence follows on recurrence— first one kidncv 
IS involved, then its mate undergoes a sinidar process. These eases arc 
practically always complicated by olistruction, stasis and infection 
with gram-negative organisms— cspcciallv of the enterococcus and 
proteus type. These patients arc resistant to dietary regulations and 
chemotherapy. Ultimately there is so much kidney destruction that 
death ensues from renal insufficiency. Of interest is the fact that occa- 
sionally recurrences will show variations m the chemistry of the stone. 

UROLOGICAL INVESTIGATION 

A complete urological investigation entails a careful urinalysis, 
radiography (Figs 189-194, 19<'>-198, 200, 201), pyelography (Figs 



I'lg’ J89— Tjpjcal calcium oxalate calculus 


« 199) and cvstoscopy Approximately 10 to 15 per cent of renal 
ca cu I fail to visualize in plain films Uratic and unc acid stones either 
o not cast a shadow, or if so, visualize faintl> (Fig. 201) For more 




Fg 192 Fig 193 

Fg 192 Multiple faceted renal Cilculi (nephrectomy) 
r g 19} B lateral nephrol th as s (calc nos s) Calcul embedded throughout par 
enchyma 
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Fig 198 Fib 199 

Fig 198 -Calculus m upper cal> X 

Fig 199 — Pyelogram of calculus m upper ca!}x demonsrranng a p}Ocal>x 



Fig ->00 Fig 101 

Fig 200— Calculus in peUis of kidnc> with faceted stones in calces 
Fig ’Ol —Uric acid calculus m pelvis Pyelogram showing filling defect 


complete information intravenous urograph) is essential or if no^ 
available cvstoscopv and ureteral catheterization combined wJt 
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p\elograph\ We can frcqucntlx make a diagnosis of the upc of 
stone b^ finding cnstals in the urine— this is cspccialK important in 
the case of cNstine stones Bilateral ureteral catheterization combined 
with functional tests, separate unnes for culture, and pH determina- 
tions, complete the investigation 

MEDICAL TREATMENT AND ITS INDICATIONS 
After a complete urological investigation, \vc arc then in a position 
to determine whether the treatment should be medical or surgical 
Surgerv mav be contraindicated in certain cases of bilateral staghorn 
calculus, recurrences, follow ing surgerv , and cv stinc stones 
Diet, Particularly High Acid Ash and High Vitamin Intake —From time 
to time reports have appeared in the literature on the dissolution of 
calculi bv dietarv regulations or bv means of dissolving solutions in- 
troduced retrograde W'hcreas in laboraiorv animals successful results 
have been obtained bv Higgins** and others with acid ash diets and 
high vitamin A and D intake, the clinical application has been most 
disappointing, with the c\ception of cv stinc calculus which has been 
dissolved bv a high alkaline ash diet reinforced bv sodium bicarbonate 
In view of the fact that a diagnosis of cvstine calculus can be made 
b> finding the crvstals in the urine, this tvpe of calculus should be 
given the benefit of trial of the high acid ash and vitamin diet over a 
period of from ten to twelve months, provided the stone does not 
cause obstruction and infection 

Following the prehmman successful reports of Higgins on the dis- 
solution of renal calculi m the human being, we established a special 
nutritional clinic at Mount Smai Hospital under the control of the 
Urological and Medical Services A senes of carcfullv controlled cases 
treated bv the methods then advocated were studied Fiftv two pa- 
tients m all w ere treated for \ arv ing periods of time These studies bv 
Oppenhcimer and Pollack® mav be summarized as follows Twentv 
seven patients were on the diet for from six to sucteen months, an 
average duration of eleven months Twentv of these patients main- 
tained a mean bladder pH of > 2 or under In none was a complete or 
partial solution (disappearance) of the unnarv calculus noted on the 
requentlv controlled x rav films Five patients showed an increase in 
* t renal calculi, and m one patient a new stone formed 

w i e On the regimen In our hands, the high vitamin and ash diet has 
not caused a disappearance or reduction in size of renal calculi of the 
alkaline earth tv pe 



316 


A HYMAN 


Solution of Calculi by Means of Solution S —In 1939 Albright, Suite 
witch and Chute'® introduced the sodium citrate acid solution at a pi 
of 4 for the dissolution of phosphatic calculi Clinical applicaiio 
demonstrated this solution was too irritating to be of practical us< 
In 1942, Suby" and Albright published their results uith Solution G 
The) found that the addition of magnesium to the sodium citrat 
cicnc acid solution rendered the solution less irritable In their lares 
communication,' si\ selected cases of mml lithiasis were reported n 
which the solution was used succe«:full> for the complete or partia 
dissolution of calcium phosphate calculi The method is painstaking 
and requires meticulous care, but m certain selected cases especiall) 
recurrences, it should be guen a trial Our personal experience wid 
this method has been limited to three cases of renal Iithiasis and the 
results were unsatisfictorj The treatment had to be discontinued 
because of attacks of acute p> elonephntis precipitated b) the intro 
duction of the solution One patient with multiple recurrences ua: 
treated through a nephrostomy tube, the other two cases through 
ureteral catheters I feel that at the present time such treatment should 
be confined to patients with residual or recurrent calculi where there 
IS a nephrostomy tube in situ 

SURGICAL TREATMENT 

Indications for Surgery —Surgical intervention is indicated, firsi^ from 
the subjective point of view if the calculus produces attacks of pa*'' 
or colic, and is of such a size that its spontaneous passage is question 
able Any calculus that causes infection and obstrucaon should defi 
nicely be removed The question arises whether a silenc calculus, which 
IS practically symptomless, should be remov cd surgically I think the 
consensus is jn favor of suigery, for if left undisturbed, most calculi 
sooner or later cause obstruction or infection and should be considered 
as a potential cause of trouble 

In recent >ears there has been considerable discussion as to whether 
or not staghorn calculus (Fig 196) should be subjected to surgery 
This type of calculus may be present for years practically symptom 
less but causing gradual destruction of the parenchyma Unless the 
condition has progressed so far as to cause marked kidney destruction 
and chronic pyelonephritic changes we feel that m manv instances 
surgery offers the patient a better chance of preserving his kidnev 
than a policv of watchful waiting 
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In recttrreiit renal litbiasis, the abo\c indications do not al\\a>s hold 
true, and one must be more conscnatne before subjecting a patient 
to a secondar\ procedure 

The surgical treatment of renal hthiasis often taves the skill and in- 
genuiu of the surgeon, especia!l> m cases with multiple calculi and 
bilateral renal hthiasis What I wish to emphasize at this time is that 
wheneier possible consenatism m renal surgcr> cannot be stressed 
too strongl) We should not lose sight of the fact that, though the 
opposite ludnej ma\ be free of calculus at the time of operation, m 
later jears its mate mavundei^o a similar fate 
Solidary Calculus in Ihe Renal Pelvis —Operation for the solitar> cal 
cuius in the renal pehis is probabU the simplest procedure of all for 
stone, except where there is a small intrarenal pcUis Under such 
circumstances^ it max be necessarj to do a nephrotomx Calculus in 
the pelxis ma> generalK be remoxed through a postenor pxelotomx 
incision Care must be taken, if the stone is a soft one, not to break it, 
for some of the fragments maj elude us and become the nidus for 
recurrence If the pelxis is of fair size and cvtrarcnal m c\pe, the in 
cision m the pelxis max offer sufficient room for palpation of the 
calices, occasionally a smaller calculus (not xisualized m the x-rax 
films) max be present Ac times m a small pelxis, additional space max 
be obtained bx retracting the parenchxma at the hilus upxxards xxnth 
a blunt retractor If the stone cannot be remox ed through the posterior 
xxall of the pelxis, a better approach max be obtained through either 
an anterior or an inferior p) clotomy incision 

After the extraction of the calculus, the kidncx is thoroughly lax- 
aged (preferably xxith a syringe of the Gibson txpe) through xxhich 
suction can be applied so as to remove small blood clots, debris or 
fragments of stone xx hich max hax e been chipped off Unless the pelxnc 
" all IS inflamed or fnable, or infection is present, the incision is closed 
xx ith No 000 plam catgut sutures, and the lumbar incision closed xx ith 
a Penrose dram 

Mutfiple Pelvic and Caliceal Stones (Fig 192) —These present a more 
^cult problem, especiallx if the stones are small A roentgenogram 
s Quid be taken immediately pnor to operation so as to be certain a 
ca cuius has not migrated into the ureter, or been extruded from the 
pe xis into a caluc, or vice versa FactUnes should be on hand to take 
X raxs of the surgically exposed kidney During the process of mobiliz- 
ing the kidney, a calculus ma\ be dislodged into the ureter, so it is 
Our routine to first expose the upper ureter and occlude it temporariK 
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b) a loop ligature Before this method Mas routinelv employed we 
occasionallj had the unpleasant experience of having postoperative 
obstructive svmptonis arise due to the passage of an unrecognized 
stone into the ureter 

After the pelvis has been opened the taltub should be removed with 
forceps and the cabccs explored digitall> The pelvis and cahees are 
then lavaged with a Gibson svnnge At times a small calculus m a 
cali\ cannot be dislodged from jes position either with forceps or 
suction The best procedure then is to fix the calculus with a finger 



r g ’O’ —Dental film of exposed kidney on operating table demonstrating thre^ 
residual calculi 


m the calix and extract it through a small nephrotomy incision 
comparing the x ra> films with the calculi removed residual calcu' 
may be located by needling An x rav control on the table should then 
be taken as a routine procedure 

Roe7itge7iography of the Sttrgtcally Exposed Ktd/iey —At this point 
I consider it advisable to disenss the question of roentgenography o 
the surgically exposed kidnev as it will be referred to later , 

question of staghorn calculus and stone recurrences is consi ^te 
\ ray control with films has supplanted fluoroscopic control w ic 



RENAL LITHIASIS AND lIS rUEArMENT 


319 


we found unsatisfacton*. Wc have been using this method since 1928; 
the only improvement in technic since then has been substituting a 
simple n'pe of dental film for the casccte prcv'iously cmplo>'ed (Figs. 
202, 203). In 1940 the results of this procedure, as employed on our 
sendee, was reported liy Hlr. Oppenheimer.’^ His conclusions were 
that operative x-ray control is a valuable aid in the operative treatment 
of renal calculus, and its more extended use is advocated. In a scries 
of eighty-five operative x-ray control examinations, stones or stone 
fragments which could not be palpated or found uith the roentgeno- 
gram, were located by means of ibis procedure in twenty-nine eases, 
or 34 per cent. The procedure of course is not without certain draw- 



Fig, 203.— Second film shouing one rcsidunl calculus. 


lacks. Occasionally calculi seen on the films could not be located. Its 
extended use would, however, lower our percentage of so-called true 
recurrences, for undoubtedly many of the recurrences arc residual 
calculi left over at operation. 

Caliceal Calculi.-In general, primara- caliceal calculi (Figs. 198, 199) 
SC om cause symptoms and can be safely watched. At any time, how- 
e'er, such a calculus may be extruded mto the pelvis or upper ureter, 
an cause acute obstnictivc symptoms. Occasionally, a caliceal stone 
"It infection may cause a stricture of the infundibulum and produce 
a pjocalix. Fn this tx'pc of case, even after removing the calculus, 
stasis and infection may persist, and can only be eradicated by a 
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calicectomy of the upper or lower calix This operation has found 
more advocates in recent years, and we have been pleased with our 
results m a number of cases We have never seen a permanent urmar> 
fistula develop after this procedure The operation is a rather radical 
one, and onl> indicated m a selected group of cases A wedge shaped 
incision is employed, excising the upper or lower pole of the kidney 
with the calls, and approximating the cut ends with fat reinforced 
sutures for hemostasis It is not necessary to supplement this with a 
nephrostomy, instead, a small pyelotomy incision is made which acts 
as a safely valve for the passage of small dots which may form 
Uniiaferal and Bilateral Renal Calculi —The guiding principle m the 
management of unilateral renal calculi (Fig 190) should be conserve 
tism, and nephrectomy should be performed only as a last resort We 
should always bear in rnind the wonderful reparative power of the 
1 idney Time after time we have observed kidneys almost devoid of 
function recover to a remarkable degree after the calculus has been 
removed and free drainage established In evaluaung the various tests 
to determine kidney function, one should bear m mind that non 
V isualization of a kidney by means of intravenous urography does not 
necessarily implj a functtonless kidney The element of obstruction 
plays an important role in inhibiting kidney function, and once the 
obstructive element is removed, the kidney may slowly regain its 
^ function By a careful study of the \*ray films, one can often deter 
^.nune how much of the parenchyma has been destroyed Another 
reason for extreme conservatism is the irrevocability of nephrectomy 
y\\ ith subsequent danger to the patient should calculus involvement of 
the remaining kidney ensue In a series of 130 patients operated upon 
on our seivice for unilateral calculous disease, calculus formauon in 
file opposite kidney subsequently occurred in 14 per cent The final 
decision as to the type of surgery will be determined by the examma 
tion of the exposed kidney on the operating table 

In recent years there has been considerable discussion as to whether 
or not to operate in cases of large dendritic calculi The pendulum has 
swung from extreme conservatism, which implied nonoperative treat 
ment, to present day trends favoring more radical surgery It is true 
that staghorn calculus may often remain sy mptomless for years with 
but very slow destruction of tlie kidnev Generally there is progressive 
gradual destruction of the parenchyma, eventually with infection 
supervening There is a type of multiple unilateral or bilateral calculus 
formation which should not be subjected to surgery, in this condition 
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the kidnej parench>ma is infiltrated with calculi of \ar\mg sizes— i 
form known as crlcnjosjj (Fig 193) There is too much kidne\ 
destruction imoUcd in trjmg to remove the numerous stones 
In operating for bilateral renal calculus (Figs 191, 193-197), the 
better of the two kidne>s should lie operated on first, although there 
are other factors which may influence us otherwise We must con- 
sider the size and location of the stone, and whether or not infection 
or obstruction is present Pam, hematuria and p> elonephritis play an 
important role, the kidney responsible for these s> mptoms should be 
given prior consideration Whenever possible the calculus causing ob- 
struction should be removed first Bilateral simultaneous operations for 
dendritic calculi should never be performed We ma) be faced w ith 
difficult problems in bilateral lithiases, especially when complicated 
with a ureter calculus Under such circumstances it may be advisable 
to remove a renal calculus, and a calculus in the opposite ureter at the 
same time Any number of combinations of renal and ureteral hthi 
ases and pathology may be present at the same time, such as a calculous 
pyonephrosis on one side with multiple renal calculi m the opposite 
kidney, or a pennephne abscess may be present, greatly complicating 
the picture Then again, calculi may be present m a horseshoe kidney, 
and m vanous other types of congenital renal anomalies 
Recently there have been a number of references to the incision 
advocated by Prather'* for the removal of stAgborn CfllcTibfS He ad 
\ocatcs a V-shaped nephrostomv incision on the posterior surface of 
the kidney -with the apex m the kidncv pelvis, claiming for it a 
minimum of kidney destruction Wc have employed the standard 
nephrotomy incision in the so-called bloodless line, and have not hesi 
tated to mcise the kidney from the upper to the lower pole This type 
0 suigery requires a bloodless field so that visualization is perfect 
After the kidney is fully mobilized a Do> en right angle clamp w ith 
rubber tubing on the blades is placed on the pedicle A tape ligature 
JS then placed around the ureter just below the pelvis to prevent frag- 
ment from entering the ureter The size of the nephrotomy incision 
'' ' depend on the size of the calculus The stone w ith its branches 
m the cahees is then removed— if possible, in toto, if not, m as few 
l^gments as possible The mam difficulty is freeing the branches from 
t e cahees m which they are often firmly embedded It may be neces- 
5^0 to incise the cahees to extract the stone It is in the major and 
minor cahees that fragments are most apt to be left behind The clamp 
ou d be released e\ ery fi\ e minutes for a few seconds to allow the 
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l)loocl t(» circulate Lsing thn technic I have left the claiup on as long 
as tfum niinures and as fir as I can recall have seen no untoward 
eifects 

The calLulus is non compared with the \ ra\ films after which the 
kidnes IS thoroughfv bsaged Control \ ravs arc taken using as a 
guide for iocaJi/ation of »nrccogni?ed fragment*; three straight needles 
threaded surh long pieces of silk so that ihe\ cannot possihi) be lost 
The needles are plated in the upper and lower poles and one m the 
tenter of the kidnes Occasional!) ic nia> he necessarj to take ntn 
\ ra\ controls before a fnginenc tan he located The Lidnej is now 
svitiired with far reinforced No ! chromic sutures or ribbon catgut 
IS cnip)o\ed If there is infection or a hvdmncphrosis is present a 
small loner pole nephrostonn » done If itor 1 dispense with a 
neplirostonn and make a small incision into the peU is or ureter so that 
clots tan readiK he extruded An extensive nephrotoroj nuv prove to 
be a procedure attended !>v considerable shock Routine!), these pJ 
tients should be transfused on the operating table Occasionally if a 
pvocal>x IS present it mav be advisable to combine this operation 
with a calieeccom) 

For the removal of r/niltiple pvill rcvil calculi, a new technic has 
recenih been described bv Decs and Pox’ The procedure consists of 
the injection of a coagulable substance into the renal pcKis when the 
^ kidnev is exposed The dor which forms from the human fibrinogen 
^ and globulin emplov ed fills the pelvis and cahees enmeshes all the 
1 Jlcakuli and is then removed through a pvciornmv incision about five 
y minutes after in/ccrion 

Recurrent Renal Lithiasis.— The problem here is often a very difficult 
one The kidnev iv usuallv found niarivcd!) adherent so much so that 
it cannot be mobilized A nephrotoni) under such circumstances t a 
more formidable procedure 

The inctdence of nntrraicc of renal lithnsis after conservative sor 
gerj will depend on mi/iv factore the chemistrv of the stone 
infection the tv pe of operation performed and the duration ® 
follow up obicrv jfjorts A qncvtionnaire^ftilJow up will not show as 
high a percentage flf returrentcx as when the parienr is examined h' 
xr3)5 cvsroscopv and pvelc^raphv We milSfO •■iv.difiefentvate 
eween mie and psciido recurrences Now rhar x ravs are tAen too 
cincl) either on the operating tabic or ficforc the patient is dischai^f 
from the hospital w e can readih diflferentute between the two f> a 
senes of four hundred and tnenrv two cases of renal calculus report^ 
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from our clinic b\ Oppcnhcimcr'* in 1939, 85 per cent of the oper- 
ated eases were followed nn nvengc of four \cirs One hundred and 
fort\ one of these patients had consename renal surgerj The true 
recurrence rates m all n pes of eases were for p\ clohthotom\ 14 9 per 
cent, p\ elonephrohthotom\ 32 per cent, and ncphrolithotonu 29 4 
per cent, while the total rates of the true recurrences plus the residual 
recurrences w ere 24 per cent, 54 per cent, and 58 per cent rcspccti\ el\ 
In unilateral cases the tnic recurrence rates were 13 per cent, 23 5 
per cent, and 23 1 per cent respcctucK Tlic true recurrence rate for 
all conser\ati\c operations in the pnniara stone eases (calcium oxalate, 
or calcium oxalate and calcium phosphate) x\as 8 1 per cent, while 
for the secondarj stone eases (mixed calculi) it was 28 3 per cent 
UroIlthl^sls Medicamentosa —In recent jears with the ad\cnt and 
widespread use of sulfonamides, more and more renal complications 
ha\c been obsened Occastonallx a urolith will form requiring sur- 
get) The proper proph\ lactic treatment, w hen large doses of the 
sulfa drugs are being administered, should reduce these complications 
to a minimum The urine should be checked frequenth for blood, 
albumin and crxstals, the daiK intake and output carefulix checked, 
and the urine kept alkahnized with a large fluid intake The blood 
C'el IS no indication of the degree of precipitation The precipitation 
or acecxl sulfa crystals m the urine takes place in the tubules, if there 
IS not a sufficient fluid intake, the urine becomes concentrated, ag- 
gutinates, and mav form a calculus requiring surgerx The cr>stals 
anuria bj blocking the tubules or ureter Alkalmization 
'g fluid intake, and ureteral laxnges x\iU gcnerallx take care of the 
situation although anx number of fatal cases haxe been reported 
ostoperative Treatment of Renal Lithiasis — Surger> is just one phase 
in t e treatment of patients xxich renal lithiasis We should endeaxor 
h ^T .1 infection and eliminate the factor of stasis, focal infections 
s ou be cleared up, and a proper dietarj regimen instituted Urinarx 
oannot be controlled unless stasis has been eliminated We 
j axe axailable to combat infection the sulfa compounds, mandchc 
acid and penicillin 

of^th^ ^^"^nld of course determine, xihenexer possible, the chemistr) 
uri ^ a calculus cannot be obtained, an examination of the 

^ nar> crystals and pH determinations xxill be of aid m arranging the 
For uric acid cjstine, and \anthinc calculi an alka- 
contri iT f prescribed Oxalate calculi arc at all times difficult to 
o , a foods containing a high oxalate diet should be prohibited 
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Phosphate and carbonate calculi require an acid-ash diet, and the 
maintenance of the pH of the urine around 5.2. Vitamin A should be 
given m large doses— 50,000 units daily. Of great importance is a large 
fluid intake. Patients confined to bed with fractures, or bone disease, 
should be placed on a high vitamin A and acid-ash diet, fluids should 
be forced and active and passive motion of the limbs not involved 
should be practiced. Patients should be x-rayed every three to six 
months o\ er a period of several years, and have intravenous urograms 
taken occasionally. There js no question that a rigid adherence to 
these precepts u ill be of great value m reducing the recurrence of 
renal Iithiasis. 
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PHLEBOTHROMBOSIS OF THE FEMORAL 
AND ILIAC VEINS 

Frederic W Bancroft, AI D , F A C S * 

T\\o conditions of the veins of the curemitics which occui post 
operativelj are fraught with danger for the patient Alton Ochsner 
has given the following names to these two conditions (1) thrombo 
phlebitis and (2) phlebothrombosis 

1 Tirroiubophlebms is primarily an infection of the vein wall asso 
ciated With elevation of temperature, swelling of the leg and redness 
over the course of the vein There is usually a marked periphlebitis 
According to the figures of the Toronto Clinic, only 10 per cent of 
these patients throw off emboli Because the patient is ill, because the 
temperature is usually high, and because there is a good deal of pain, 
the condition is generally recognized b> the surgeon, and appropriate 
measures, such as rest and elevation of the part, are applied 

2 fhlebothroifibosts means, m general, that the thrombus m the vein 
IS much more prominent than the inflammatorj process It is fre- 
quently unrecognized and it is this lesion that I wish particularly to 

iscuss During the past three years I have had an opportunit> to 
operate upon thirteen patients m whom phlebothrombosis of the 
temoral and iliac veins had occurred Of these thirteen, nine had “shot ’ 
between one to eight pulmonary emboli, while four had had no evi- 
dence of embohe formation As there js often onl> slight or no swcll- 
mg 0 the leg and a minimum elevation of temperature, phlebothrom- 
veins of the calf may be overlooked Embolism mav 
c t e first warning that thrombosis has occurred 
unA shown experimentally that bgation of the femoral vein 

as ib^ 'vill not cause swelling of the leg, but if the lymphatics 

ey pass under Poupart’s ligament are destroyed, the typical 
en eg appears As this process is not primarily inflammatory, the 
swelling is much less marked than in thrombophlebitis 
^lirected toward preventing pulmonary embolism 
emb ^ ^ although four patients had not showot evidence of 
° operated upon in order to be certain that em 

Colum!»a'^TV^ Professor of Clinical Surgery, College of Physicians and Surgeons 
nn ersity Attending Surgeon New York City Hospital 
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DIAGNOSIS OF PHL680THR0MB0SIS 

In these days of shortage m nurses and physicians, phlebothrombosis 
of the veins of the leg may develop and not be recognized until em 
holism has occurred Obviously dehydration and venostasis are more 
apt to occur where nurses are not present to administer fluids and ro 
move the patient As a result, m many hospitals throughout the coun 
try the early mobilization of the patient has been started In many 
clinics the patient dangles the feet over the edge of the bed on the first 
postoperative day and is gotten out of bed the second postoperative 
day Thereafter he is rapidly encouraged to walk This procedure has 
cut down the incidence of thrombosis and embolism m the clinics 
w here it has been adopted 

With the deficiency m nurses the four-hour temperature chart is 
often omitted so that the attending surgeon does not recognize that 
there is a moderate elevation of temperature for a longer period of 
time than what normally would be present The busy surgeon often 
does not have the time to ask the patient about minor complaints He 
does not strip the bedclothes down and palpate the legs of a patient 
who has a slight elevation of temperature and is not running a nor 
mal postoperative course Where phleboihrombosis of the deep 
veins of the calf has occurred, the Homans’ sign is a valuable diag 
nostic aid 

Homans' Sign —If the foot is dorsally flexed, pain is noted by the 
patient in the calf This is due to compression of the vein by the et 
tension of the muscles of the calf If both legs arc scmiflexcd, with the 
patient lying on the back and the feet resting on the bed with the 
knees in a semiflexcd position and the cakes carefully palpated bj 
compressing the gastrocnemius muscle against the posterior surface of 
the tibia, pam will be elicited on the affected side and there is a sensi 
non of deep edema Usually the affected calf will be 1 to 2 inches 
larger in circumference, but this may not be true Pressure m t e 
pupATtrri' spacu wnV eiVciTpriiT uiT Slid? 

If the thrombus his extended upward ilong Hunters tani 
reach the ihac veins, palpation at Poupirts ligamenc will reve a 
slightly tender, pencil-like mass m close proximity to the femora 
artery 

While V enograms are used m many clinics is a di ignostic aid, 
been my experience in general that the diagnosis can be ma 
clinically, and usually as accurately as by venography 
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SURGICAL PROCEDURES 

There are two surgical procedures for phlebothrombosis of the 
superficial and deep \eins of the lower extremity, namely (1) Pron 
nul hgaiion As the name indicates, the \cin is ligated durmg the earls 
course of the disease— when it is possible— to expose the \em abo\e 
the clot. (2) Tlyroinbectcnny I am pamcularlj refernng to the use of 
thrombectomj in the t> pe of phlebothrombosis m w hich on exposure 
the clot m the femoral vein extends upward beyond Pouparts liga 
ment into the iliac \ ein, often as far as the bifurcation of the \ ena ca\ a 
In this paper I will descnbe solcK the second procedure because I 
think that all surgeons are agreed that proximal ligation entails \er\ 
httle risk and allows immediate mobilization of the patient There are 
many, howe\er, x\ho dispute the advantage of evacuating a clot when 
it extends above Poupart’s ligament 
Thrombeclomy — — Many of these patients have had so 
much lung involvement that thev must be placed in a semisitting posi 
Don for operation In this position they cannot safelv be given inhala 
tion anesthesia, and spinal anesthesia is also riskv because, in order to 
flex the thighs propcrl> to insert the spinal needle, it is possible that 
a clot may be dislodged Therefore, in my series I have used local 
anesthesia m cases with senous lung involvement, in others, cvelo 
propane 

One objection to local anesthesia is the difficultv of eliminating pain 
at the time the femoral vein is isolated and dissected free from the 
emoral arterv Within the sheath of the artery there is usuallv an in 
ammatory reaction and there arc gelatinous adhesions of arterv to 
'em Dissection is difficult and infiltration dangerous 
Sirrpcal Technics —hn incision is made over the course of the fern 
oral artery as it presents below Poupart’s ligament The vein is isolated 
and dissected free from the artery, usually below the entrance of the 
pro unda branch Manv surgeons believe that there is less apt to be 
swdling if the profunda is left intact 

w 0 stay sutures are placed about the v ein and a longitudinal inci 
Sion is made The blood clot that presents is picked out with a fine 
c amp after w hich a glass tube about the size of a female glass catheter 
IS inserted into the vein It has been my experience that suction has 
° ® continued for a considerable penod of time until free bleeding 
occurs This means passing the tube upw ard into the pelvis for 5 or 6 
^ bleeding still does not occur after this has been thor 

y evacuated by suction a catheter with the end removed is at 
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cached to the glass tube and passed upward at least to the bifurcation 
of the vena cava At this time, with the exception of one case, bletdmg 
has been free 

Following this, the vein is ligated above and below the incision and 
the intervening piece between the ligatures is esciscd 
If the long saphenous \ ein has not been exposed in the original pro 
cedure It should now be examined In two of mj cases the clot or 
ganizcd m the long saphenous and passed through it, opening into th« 
femoral vein, thence upward into the ihac vein If the vein contains a 
clot It should be sucked out and the vem doubly ligated The wound 
IS then loosely closed As m this group of cases the thrombus extended 
beyond the point where a ligature could be applied, the postoperatnt 
use of anticoagulants was ncccssarj 
Use of Anucatgultmts after TIjrot/ibectotny -At is unneccssar> for 
me to describe cither the use of continuous heparm or dicoumaiol as 
all surgeons are familiar with their use However, I should like to 
describe the method of using bcpmti srtbcutaneotisly, by m;ecticms at 
two- to three-day intervals, ns developed b> Leo Loewe in New ^ork- 
1 quote from Loewe as follows 

‘To accomplish a slower and more equitable absorption of 
heparm, the Pitkin menstruum was adopted as a vehicle This 
menstruum was developed to regulate the rite of release of wiief 
soluble drugs injected intramuscularly or subcucancousl) Them 
gredients are gelatin, 15 to 30 per cent, dextrose, S to 12 per cent 
acetic acid I to 1 5 per cent, distilled v\ ater sufficient to rnske 
100 per cent The viscosity of the menstruum, which is predicated 
on the concentration of the gelatin and dextrose, determines the 
rate of liberation of the drugs, the greater the viscosity, the slower 
the liberation. In the preparations containing heparin the optiirram 
percentages of gelatin and dextrose were 18 and 8 per cent 
respectively 

‘Ampules connining \ar)inff proportions of heparin and Pitkm 
menstruum with or without vasoconstrictor elements were 
pared All ingredients apart from heparm were found to be 
inactive in control tests 

‘The contents of the ampules were liquefied at 110® F, 
up through a 214 I9-gaugc needle into a previous!) warrn^ 

sterile 5-cc or 10 cc s> nnge and immediately injected subeuwn^ 

ously, prefcrabl) m the antenor or hreral aspect of the thig 
fntragluteaf injections were also done m a limited number o w 
stances Although this method of administration was aban o 
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bccAUse of too rapid absorption, further 

ally prote it to be ,ust as effectlte as by the 

wil uto ampules ttere emplot ed, the contents m ere * 0 ™“^ 

admired in thLj tinge before .n.ectuig The ™ 

promptlj folIoMing inoculation The in)ections " 

tilth a minimal amount of discomfort to the patient Some p 

subsequent!) complained of pain, tenderness, and sti e mg ^ 

Site of inoculation, particularh A\hcn a large amount (3 to c j 
of the menstruum T\as used This, howe%er, did not pro\e o e 
a deterrent to further treatment, and sj mptoms promp ' su 
sided upon cessation of thcrapj '' 


The results of LQe\\e’s treatment arc that it is possible now to 
heparinize a patient for ten da)s with possibU three to four su cu 
taneous injections during this time, at much less expense than former!) 

The tenderness in the area where the heparin Pitkin solution is m 
lected becomes quite a problem as the patient ma) , about the tunc of 
the third injection, oppose it because of the pam entailed As the 
process is improied, however, 1 feel certain that this one difficult) 
Will be remedied To those who have had to give heparin constantl) 
for from five to ten da)S, this method in itself is a great improvement 
The expense of the old method and the amount of fluid given during 
each twcnt)-four hours makes continuous injection almost impossible 
in these da)s of diminished nursing care 


REVIEW OF CASES 

There are thirteen cases, m nine of which antecedent emboli were 
present, the remainder showing no evidence thereof In three of the 
cases simultaneous thrombectom) of both the iliac and long saphenous 
veins on each side with ligation was done, as described below 
Of the thirteen cases, one was medical, namely an endocarditis 
With thrombus of the femoral vein Two were preoperative, one im 
mediately preceding a bilateral oophorectomy for extensive bilateral 
ovarian carcinoma, and one two weeks prior to hvstercctom) for 
degeneratmg fibroids This case (Case I) is reported m detail later 
Ten cases occurred postoperative as follows two following preg 
nanc), one after cesarean section, one after cholec) stectom) , one after 
prostatecromj, one after amputation of a leg for tumor, two after 
h)steTectomy, one after recurrent attacks six )ears following the 
<iriginal thrombophlebitis preceded b) hemiorrhaph) , and one after a 
bumper fracture of the ubia 
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Three of the above group had bilateral thrombectomy performed 
sjmukaneously by two surgical teanis working at rhc same time One 
patient (Case H) had a thrombectomy on the left side followed two 
weeks later by thrombectomy on the right side 

There were two deaths m this senes, one m a patient with bilateral 
extensue carcinoma of the ovaries Avherem the thrombectom> was 
performed simultaneous!) w irh the removal of the tumor This patient 
died two weeks later of rcml insufficiency with no evidence of an) 
return of the original thrombosis 

Time IS too short to anai>2e each of the thirteen cases in this senes 
in which thrombectomy w as performed The procedure was primarily 
the same m each and the results m those who convalesced were satis 
factor) except that one patient has continued to have persistent swell 
mg of the thigh and leg The others have had a fairly rapid return to 
normal size of the leg and have complained of no interference with 
function I should like, however, to describe three patients, swee I f«l 
that they present some of the important features concerned with this 
disease 

Case 1 -A woman aged scars had been teen bv a gynecologist svlio rec 
ommended hysterectomy for an extremely tender uterine fibroma wh«h ' »s 
fixed m the lower portion of she peJvts The urtnis extended midwa> to tfie 
umbilicus. Ten days later vvhJe awaiung operauon acute phlebothrombosis oc 
curred in the left iliac and femoral veins I was called to see the patient »t this 
lime nicfc was no evidence then of pulmonary embolism It was felt, however 
that this paiieni would need hysterccromy in tiic near future because of a de 
fgcncrating fibroid and rbat /t vtouJd he ajitsahle to remove the clot from the 
ihac vcm beforehand The dot xras sacked out from the left ihac wti and there 
was no evidence of an> clot jn the lumen There were, however some m 
thrombi in the veins of the broad ligament 

This patients convalescence was unevemfol She left the hospital two wee 
after the hystetectomj 

Covmfejjt —This case was one of the few I have known m wh^h 

evidence could be seen by the operating surgeon of occlusion of i c 
vein 

CvsE II— Tlus patient had a cesarean section performed for a 
aration of the placenti in a seven numfiK pregnancy A live 
the postoperative convalescence of die mother was extremely smooth 
no postoperative elevation of tenq>eranire and no complaint of ° 
thigh pain The pat ent left the hospital on the twelfth postoperawvc f 
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bter Mie complained of an icute attack of pam m the chest She was re 
ailimtied to the hospital Her temperature rose to lOJ* F Tliree days after ad 
mission X ray of the left chest sliowed irregular consolidation Her ph>’stcian had 
tarefuUy gone over both legs and thighs, there was no difference in their cir 
cumference b> mensuration There was no tenderness 

Ten dajs after her admission the patient had a suddtn sxsclhng and pain m 
die left thigh I was called to see her on the next day Under local anesthesia 
the left femoral \em was exposed A clot was removed I did not feel, however, 
that I had reached the upper end of the dor because free lileeding was not en 
countered It was in a strange hospital and there was some difficult) in getting 
the proper kind of tube, consequent!) I did not insert a catheter high up in the 
iliac vein as 1 should have done, and 1 did not get as free bleeding as I wished 
Her postoperative condition improved for about six days Her temperature rc 
ceded almost to normal, and she had no pam or swelling m the leg However 
eight dayrs after thrombectomy, she had a sudden attack of pain in the right 
chest, with elevation of temperature X ray showed a cloudy right lung, with not 
as great consolidation as on the other side Up to this time there had been a 
quesuon whether this was a virus pneumonia followed by a phlebothrombosis, or 
whether the initial infarct antedated the appearance of the phlebothrombosis by 
fen days 

Eight days after the second attack of pam m the chest, phlebothrombosis dc 
veloped m the right thigh This time, under spmal anesthesia, a clot was removed 
from the left femoral vein, followed by free bleeding The patient, however, 
began to go into collapse during the administration of the low spinal anesthesia 
and her collapse continued after the removal of the clot She was taken to her 
room m a serious condition She died three days thereafter 

An autopsy was performed I quote from the autopsy report 

kimgr The right lung is completely collapsed and attached to the chest wall 
I* ^ numerous strands of fibrin and purulent exudate There is about 500 cc of a 
ropumlent fluid in the right pleural cavity The right lung weighs 400 gm 
Ak* ^ ^ adherent at the apex to the chest wall by old fibrous adhesions 

ji I purulent exudate is present in the left pleural cavity The 

e t ow-er lobe is completely collapsed The left upper lobe is w ell aerated and 
j Examination of the branches of the pulmonary artery shows a 

^ lumen of the nght vessels wnth branches running to all of 

V the ° ^ thrombosis is yellow in color and adherent to the iniimal layer of 
there is a similar appearing thrombus m the lumen 
IS n ^ branch of the left pulmonary artery leading to the left lower lobe There 
, „ ^ ^°tnbus found m the lumen of the mam pulmonary artery No medias 

tinaj node is found 

leno^*^ll titerus is small and anteflexed The operative wound in the an 
are ^ tnyometnum is well closed by chromic catgut sutures which 

1 Adherent to the antenor surface of the endometrium is some 

riT-, tissue which grossly resembles placental tissue The tubes and 

Ovanes are essentially normal 

J 
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The veins in the broad ligatnent of die right side are natural On the left side, 
the vessels at the base of the broad ligament contain distinct well organized 
thrombotic tissue The sena cjva and both iliac \eins are opened The nght 
vein contains some postmortem clot Which is lying free in the lumen of the ves- 
sel On the left side, howeier, the blood clot m the iliac sem is well organized 
yellowish pink m color and adherent to the vessel wall The thrombus runs up 
into the vena cava for a distance of 5 cm At the upper end of this thrombus 
the blood clot is distinctly postmonein in nature The branch of the hypogastric 
vein leading from the left iliac vessel is also thrombosed as are those of the veins 
in the pels is on the left side In the region of the left femoral vein the thrombus 
in the lumen of the v essels appears relatively fresh but distinctly postmortem in 
character’ 

Covmicnt — M> impression of this case is that, if I had been success 
ful m removing the clot on the left side, there probablj would not 
have been an extension of the process to the right side nor would there 
have been the later casting off of emboli The unusual picture in this 
case consists of the time element, that is, the development of the signs 
m the thigh ten days after the original infarct m each case This Mas 
obviously a case which showered emboli from the pehic veins al 
though an examination of the uterus showed no esidence of broad 
ligament involvement 

Case III -A man aged 55 yean, was operated upon for an inguinal hernia 
SIX > ears ago His convalescence was complicated by a thrombophlebins of the 
left thigh and leg I am unable to determine whether this was a deep or super 
ficial phlebitis Following his convalescence he was well until six weeks igo 
when he had an attack of phiebothromliosis of the superficial veins below the 
knee After two weeks’ rest irt bed he was allowed up After being up aH'i 
about for a week, the process extended to the long saphenous vein He was put 
to bed again for three weeks, with elevation and local heat Tbe phlehotlironi' 
bosis gradually extended to the saphenous triangle 

On the day before I saw the patient he had a sudden severe attack of pain m 
hts right chest, accompanied by shortness of breath but no bloody sputum « 
was transferred to a hospital and operated upon The long saphenous vein con 
tamed a clot which extended into the iluc vein The femoral vein was expos 
distally It did Hot contain any thrombus The thrombus was sucked out of e 
iliac vein and the saphenous vein was bgated and a portion excisecf He wargi^j' 
hepann in Pitkin s solution intramuscularly His convalescence was unerw 

Coi)tment~~\x\ the early stage, it would have been so easy and sale 
to perform under local anesthesia a proximal ligation on this parent 
He would have been saved xveeLs m bed, as he could have 
mobilized immediately after operation 
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SUMMARY 

1 believe that: thrombectomy is a relauvel> safe procedure and that 
if followed b> the use of an anticoagulant it will serve as a life saving 
procedure in patients who have phlcbothrombosis of the femoral and 
ihac V eins It does not usually seem necessary to do a proximal ligation 
m these cases b> exposure of the iliac veins in the pclvns, although in 
the occasional case this procedure might be called for 
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have shown a much more permanent obliteration and less recurrence 
of varicosities than any other form of treatment. 


lymphedema with ulceration 


The second type of swelling which has been studied does not re- 
spond as readily to treatment nor is the etiology as clearly understood. 
This type starts with a patch of redness, edema and tenderness over 
the shin or ankle and slowly develops into an extensive lymphedema 
with ulceration. Varicosities are usually present, but not always. The 
condition is helped by rest and elevation and aggravated by standing 
and exercise. Unna paste boots alleviate the condition while they arc 
worn, hut there is almost immediate recurrence when they are re- 
moved. In one case which I treated, local ligation of veins in areas 
aggravated the condition. 

Various causative factors have been suggested in this group. Tri- 
chophytosis is often present and Thompson feels that the lymphatic 
block is due to an allergic phenomenon caused by the presence of this 
infection. All of these patients should have scrapings taken from be- 
c\veen the toes to see if the fungus is present. Wright thinks the lymph 
stasis may be due to some form of virus infection. It has also been 


suggested that the condition begins as a localized patch of myxedema 
from a hypothyroid state. Certainly the clinical course suggests some 
form of low grade inflammation, although, in my experience cultures 
of these tissues have never grown any type of organism. However it 
IS advisable to clear up all foci of infection. The majority of these pa- 
tients have flat feet which cause pressure on the plantar circulation. 

^ scsult, trophic changes in the skin, atrophy of the leg muscles 
and an inflexible foot develop. The patient cannot raise himself on 
ms toes. The calf muscles no longer contract enough to help keep the 
ood pumped up through the veins. Here is an additional factor for 
producing congestion. 

As time goes on the redness and edema gradually extend around the 
eg and cause pressure on the lymphatics which in turn causes a more 
in^nse edema. Scar tissue is constantly laid down in the edematous 
subcutaneous layers and the longer the condition exists the denser 
T IS layer becomes. In the more advanced cases an inch or more of 
gnstle-Iike scar tissue may be found replacing the normal subcutaneous 
^yer. The lymphatics in this tissue are completely obliterated and the 
'eins are held wide open in a rigid casing. The skin over this area 
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becomes pigmented, appears thin and shmj and large mdolcnc ulcers 
develop Rest and elevation and an Unna paste boot are again palliative 
treatment but not a cure Something must be done to soften the scar 
tissue and reestablish the }>mpharics 
Saylor, Kovacs, Durjec and Wright have reported the results of 
iojitophorcsis on this tj pc of pathologic change and feel that it accom 
phshes two things (J) it increases local circulation and removes tissue 
fluids, (2) bj producing local diaphoresis it reduces edema resulting 
from hydrostatic pressure and promotes he ding Physiotherapy offers 
little or no help Whirlpool baths may clean the ulcers but do not 
soften the scar tissue Bancroft, Sranlcy-Brou n and Taj lor reported 
a series of cases treated by a ?nodtfied Kondoleon operation In this 
procedure incisions are made longjtudmallj down either side of the 
leg They are begun about I inches above the scarred area and extend 
an equal distance below ir They ire then deepened until normal 
tissue IS reached It is always necessary to go through fascia and oc 
casionally through muscle ro bone if the muscle is involved Tension 
IS released by this procedure and the wound gapis wsde open Me 
quatc hemostasis must be obtained and this is difliculc since the vessels 
arc firmly embedded in scar tissue and suture ligatures have to be used 
The wounds are dressed with gauze packing soiked m 1 3000 atn 
flavme solution Thi< treatment is continued for a week or ten day's 
when the sloughs have separated and clean granubnon tissue appears 
Skm grafts arc then placed over the surfaces m order to get them 
'cpitheJialized before scar tissue can again form Thiersch or split thick 
ness grafts made with a dermatome usually take well If there is anv 
doubt as to the sterility of the tissues, pinch grafts can be used and 
give a rather high percentage of takes even m the presence of low 
grade infection It is important to keep the patient in bed with 
ate elevation of the legs until the wounds are completely healed Aher 
he IS ambulatory, he should wear an Unna paste boot for about six 
months Follow-up studies in tlicse cases show that the scar tissue 
resorbs and the subcutaneous tissues become normal m consisteot) 

It IS assumed that the lymjJvatics become reestablished High hganoiv 
of the saphenous \ eins should be done m these cases to help re icv r 
tissue congestion . 

The real problem in this group is how to treat the leg "heo 
first spot of redness and edema occur So far, no satisfacton nict^ 
has been found since the ctiojogic factors are nor clearly understo 
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SOFT PAINLESS SWELLING OF THE ANKLES 
The third condition manifests itself as a soft painless swelling of the 
ankles It becomes more intense as time goes on but rarel> extends to 
or above the knee In one such case the basal metabolic rate was found 
to be minus 31, m another minus 22 A third case which was studied 
was that of a ) oung girl who for fi\c or six years had been on a very 
deficient diet, with almost no protein and few' fresh vegetables Elasto- 
plast bandages were used on both legs at first to control the swelling 
She was put on a high protein diet and started on intramuscular in- 
jections of thiamine hydrochloride three times a week Thiamine by 
mouth cannot be absorbed sufficiently to get the desired effect. Not 
until she was receiving 50 mg daily of the thiamine was the swelling 
controlled enough to let her go without bandages She is now free 
from edema but the swelling appears if she misses her injections for a 
daj or two Also on this regimen she feels better, is less nervous and 
can carry a rather exacting job much more easily In some instances 
thiamine dosage as high as this will cause tachycardia and nervous- 
ness, hence patients on this regimen should be w atched closely There 
•s still much to be learned about this thjroid-protem-vitamin B de- 
ficiency syndrome 

SUMMARY 

Swollen legs were divided into three groups 

An attempt was made to explain the etiology in each group 

Treatment of the three conditions was discussed 
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NEW METHODS OF HEMOSTASIS 
ViRGJMA KNmAND Trantz, MD* 

The art of surgery as Jt Js practiced in this year of world conflict 
depends for its success on three astonishingly recent achievements, 
and these now constitute three technics— control of pam, prevention of 
infection, and checking of hemorrhage When a modern artery clamp 
IS handed to the surgeon in the operating room it is easy to forget 
that Its full use could not be developed until anesthesia gave time for 
meticulous surgery m a dry field, and asepsis made it possible to 
introduce foreign bodies into a wound and leave them there. 

It IS always a temptation to indulge in an historical review when 
discussing recent developments of a technic Space preventing, how* 
ever, the reader is urged to supplement this brief presentation with 2 
truly enjoyable monograph bv Samuel Clark Harvey^ which covers 
the history of hemostasis from the stv ptic medicaments of the ancients 
through the long ages of the actual cautcrv down to the development 
of the ligature and the hemostat 

In connection with these mechanical devices it should be added that 
in recent years the silver clip, proposed by Cushing® in 1911, has been 
added as a substitute for ligature, and that much thought and study 
‘ have been devoted to the choice of ligature material, absorbable and 
nonabsorbable, heavy and light Recently, also, as a curious and chvr- 
actenstic swing of the pendulum of thought, the clectrocoJguhting 
current for small bleeders and the cutting current for bloodless in 
cision have revived the never cntirelv' discarded pnnciple of the actual 
cautery 


From the Surgical Pathological Laboratory of the College of Phyvicuns 
Surgeons, Columbia University, and the Department of Surgery, 

Hospital, New York City The work on oeidtted cellulose described in this 
was done under a conuact recommended by the Committee on . 

search, between the Office of Scienufic Research and Development and W 
University The gauze and cotton were supplied by Fasiman fvodak Kes 
Laboratories, Rochester, N Y (U S Pat No 2,2r.W) through Pal-e, ui 
1 Company, Detroit, Michigan - 
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Basic principles of sound surgical procedure 
With these technics in common use in chnicnl sutgery today uc 
ire now able to secure healing b\ first mtcntion in the vast majontj 
of clean wounds, no matter whir the si/c It seems improbable that 
any new development will alter the fundamental principles on which 
good surgery is based These must be constantly reiterated The 
temptation to neglect them, lictawse of some nces and intriguing de- 
vice, too often leads to disaster Whatever the new methods, openitizc 
technic imist viclude 

1 The prevention of iindue contamination 

2 The meticulous control of bleeding 

3 The reduction to a nunimum of the amount of dead tissue and 

foreign bodies 
Corollaries to this are 

(a) Gentle handling of the tissues 

(^) Avoidance of mass ligature 

(c) Careful choice of ligature and suture material 

(<f) Avoidance of ischemic necrosis bv tight suture 

(e) Approximation of tissues without undue tension 

4 The collapse of all dead spaces and careful approximation of 

the wound edges 

5 The protection of the wound from further trauma 

These principles apply with modifications to the drained operative 
Wound, and to the accidental wound which it is desirable to repair 
Where hemostasis is secure, drainage, which in itself predisposes to 
infection, may sometimes be avoided and deliberate and accidental 
wounds closed which might be otherwise left open 

PROGRESS IN THE TECHNIC OF HEMOSTASIS 
In connection with the second of these fundamental principles ic is 
interesting to remember that the importance of the clotting mechan 
Jsm as a factor in hemostasis was not recognized vintil the eighteenth 
century, and that only m the twentieth century has it been possible 
to accelerate that mechanism The impetus came naturally as the field 
of surgery was extended, and a type of bleeding was frequently en- 
countered for which the ligature or the silver clip did not suffice 
Bleeding from vessels in, for example, brain, liver, kidney and vas- 
cular tumors was difficult to control because of the fnabiht) of the 
tissues Ooze from vessels of small size, as on the surface of the dura 
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or in the substance of the brain and spinal cord, prolonged operating 
tirnc and obscured the field In revKion of drainage m long standing 
infection or m decortication of the lung, control of vessels in the 
tough, slippery cicatricial tissue (sometimes almost cartilaginous in 
consistency) constituted a scnons problem In these different situa 
rions the clamp and ligature either tear out or cannot be applied at 
ail The surface weeps, constant sponging is necessary, and, m clean 
wounds if they are closed, there is always danger of continued ooze 
and hematoma formation Such clean wounds can be drained for 
twenty-four to forty eight hours to take care of just such accumula 
tion of blood, but this constitutes another hazard, allowing for the 
entrance of organisms secondanlj m a field full of rich culture 
medium 

In the open contaminated or infected wound packing or tanipomde 
will check the ooze Every surgeon has at some time blessed the J >acd 
roll which saved the patient s life m a rupture of the liver But follow 
mg such immediate hemostasis there is always the problem of the re 
moval of the packing with the secondary hemorrhage which so often 
follows, and which usually necessitates repacking Such dressings often 
require anesthesia because of the pain when the gauze is pulled away 
from the raw surface Where the wound is contaminated and packing 
has been used to control bleeding the gauze even the silk tampon can 
obstruct drainage, and seal up infection which might otherwise be 
\mmimal and which, when sealed, gets a brisk start 
} With just such ptobieins in mmd a first step tvas made when natural 
clotting agents were introduced Striated vmsch was first proposed m 
191 1 bj Cushing® in neurosurgery and was used independently by 
Horsley ® Its use was later extended to replacing tissue m hver biop 
sies, for example, and in drill holes in bone made for one or another 
purpose The thrombokmase liberated by the damaged muscle and the 
physical presence of this ‘natumr packing were usually effective 
Again however, there w as a chance of contamination for the muscle 
had often to be taken from another operative field, and time was also 
occasionally an urgent factor 

Plasma Prachons —Cushing, to whom hemostasis was a constant con 
cern, anticipated a good deal of very recent work in a footnote m t e 
same article in which he discussed tiie use of muscle and 
clip This IS w orth quoting ‘ If BernheimV conclusions (J A 
1910), that the walls of the blood vessels possess more acm^ 
clotting elements than do other tissues, prove to be correct the wa 
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of preserved vessels nia> be applicable for this purpose, or the fibrin 
from whipped blood might be so prepared that it could be immedi- 
ately plastered on bleeding surfaces, just as cotton is now used, and 
thus obviate the necessity for anj subsequent replacement” This 
proposal resulted in the study b) Grc) * of sheep’s fibrin in small 
blocks, which he thought more useful than cotton m hemostasis, and 
found relatively nomrntating in animal tissues, and by Haney® who 
thought a paper-like substance made of fibrin would be less cumber- 
some, and made such papers from beef fibrin Further studies of fibrin 
Used alone in hemostasis were not reported for some years 
Twenty years after Hanej’s discussion of fibrin the work of 
Seegers^ ® and his colleagues focused attention on another plasma 
protein, le, thrombin A >ear later* ** a highly potent purified water- 
soluble thrombin obtained from beef plasma was used as a hemostatic 
spray m animal studies, and in a small senes of clinical cases Two 


years later Lozner” and his associates reported control of hemorrhage 
m S7inll uotmds induced bv standard trauma in normal persons and in 
nine additional subjects, patients, seven of whom liad hemorrhagic 
diatheses, who were bleeding spontaneously from small wounds In a 
further cbnical study by Seegers*^ and his associates 22? cases were 
reported treated with “Thrombin Topical ” 

Aleanwhile a huge piece of investigative work was undertaken in 
the Department of Phy sical Chemistry of the Harv ard Medical School 
A senes of papers entitled ' Studies on Plasma Proteins” report chemi- 
ca , clinical and immunological studies on the products of human 
p asma fractionation The most recent paper'^ is Number 3 1 in the 
series (Jama, November 11, 1944), and the most comprehensive 
available reports are fourteen of the senes m a single issue 
0 t e Journal of Qimcal Investigation, July 19H, to which the reader 
K reterred for further bibliography « 2 i s- products 

®^^l^cted to clinical trial, and of these thrombin^ fibrmogeji 
Th form of foam, have been used to accelerate clotting 

® tinogen m conjunction with thrombin is also useful m the 
ormation of an adhesive clot to seal together two surfaces, notably 
m o'" ^ prepared bed This method, incidentally', is the same 

p originally reported by Sano”® and her collaborators 

, ^ Clt7};cs of North Aviertca for December 1943 It is 

^ matter of hemostasis 

IS ab^ bleeding in neurosurgery the fibnn foam which 

sor able and nonirntatmg is used m conjunction with soluble 
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fhrottibm The foan}, ro quote Ingraham and hag a honc) 

tomb structure composed of fibrin with air spates of various sizts 
When It IS used as a hemostatic agent, three bottles are supplied One 
of these contains stenfe fibnn foam, another dried human thrombin 
and the third 30 cc gf stenlc isotonic solution of sodium chloride At 
the time of use the saline solution js added to the drv thrombin, sob 
non takes place rapidly Pieces of hfann foam are soaked m the 
thrombin solution and arc then ready for use m hemostasis The fibrin 
foam, which is firm and somewhat brittle m the dry state becomes 
rubbery and shrinks as fluid enters the air spaces ’ The authors report 
Its use in 169 neurosurgical procedures and their technic is as follow 
‘ Tor use m any neurosurgical operation the dry fibrin foam is cut up 
into pieces of various sizes for use m the different ty pcs of bleeding 
w hich may be expected in that particular procedure As the operation 
gets under way, rhesc are placed in the thrombin solution so os to be 
ready for instant use If minute fragments are wanted for control of 
small bleeding points, the moist fibrin foam can be picked up with 
forceps and cue or pulled apart At the time w hen bleeding « en- 
countered, a piece of the fibnn foam is selected md held firmly m 
place with a cotton pledget, which takes up excess moisture Suction 
IS often useful when applied o\er the pledget It will then be possible 
to remove the pledget without dislodging the fibnn foam The frag 
ment can be molded to conform to the shape of the surface and will 
retain the configuration after excess moisture has been removed Should 
additional hemostatic material be required because of unforeseen cir 
cumstances in the course of the operation, dry fibrin foam wHl t>e 
suitable for use after soaking in the thrombin solution for one minute 
They also report early clinical trials in general surgery, treating ooz 
mg iiver surfaces and abdominal wounds m jaundiced patients, and m 
radical mastectomies, nephrotomies, gynecologic procedures, and thor 
3C1C surgery Bleeding tooth sockets m hemophiliacs have also been 
controlled with these preparations 
Absorbable Gauze and Cotton (Oxidized Cellulose) —Another absor 
able and relatively nonirntating material has been the subject of wives 
tigation at the College of Physicians and Surgeons of Coluiw u 
University Originally our search had not been for a hemostaac 
but for an absorbable film of some kind w hich could be used to ptt 
vent adhesions At the suggestion of Dr Hans Clarke of the Depa^ 
ment of Biochemistry, the wnter^ m 1941 studied the response 
various ammal tissue to soluble cellulose This, m the form of ou nt 
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cotton, had }ust been prepared b> Kcn> on and Ins collaborators^^ 
(US Pat No 2,232,990) m the Eastman Kodak Research Labora 
tones, and ^vas, through the courtesy of Dr Kenjon, studied m ad 
vance of his pubhcation When it was found that the material was 
nomrritating and disappeared m animal tissues !ca\ ing a minimum of 
scar, other possible uses immediately came to mmd, and even before 
the laboratory investigation was reported, the cotton was used in 
clinical cases in neurosurgery as a earner for thrombin by Dr Tracy 
Putnam"^ of the Department of Neurosurgeiy , who found it of con- 
siderable \alue 

Cellulose m any form— gauze, cotton or paper— can be oxidized bj 
nitrogen dioxide so that it is soluble m dilute alkali This is because of 
extensive carboxj 1 group-COOH— formation which renders the cellu- 
lose somewhat acid The degree of oxidaaon determines the carboxyl 
percentage, and the physical properties of the finished product— soft- 
ness, absorbent quality and solubility The material is slightly degraded 
by the oxidation, loses some of its tensile strength, and occasionally is 
slightly off the original white color It does not withstand sterilization 
in the autoclave, but can be boiled m water (without the soda so often 
used for instruments) for three minutes This sterilization is not, of 
course, adequate for spore formers 
As now prepared m the Research Laboratories of the Eastman 
, ° ^ ^°^p3ny, Rochester, New York, and sterilized, by formalde- 
y e sterilization, by Parke, Davis and Company, Detroit, Michigan 
t e gauze and cotton are slightly harsher than unoxidized material, 
3re satisfactorily absorbent, are free of nitrogen, and are slowly soluble 
th ^ solution of sodium bicarbonate, whose ppl approximates 

of the blood As reported by the writer^® in a large number of 
imp ants m animal tissues— connective tissue, muscle, bone, serous and 
^novial cavities, and parenchymatous organs— brain, thyroid, liver, 
ney and spleen the material has proved relatively nonirritating, and 
^ een completley absorbed m variable lengths of time, depending 
n t e amount introduced, the extent of operative trauma to the tissue, 
the amount of blood present 

Ox ^ report, all that w as expected was that the 

ar\ Sii'^ze and cotton would control hemorrhage as would ordin 
m CO be removed The cotton was already 

^ earner of thrombin Further animal studies were 
fion ^ and these were undertaken Freely bleeding hcera 

0 idney, spleen and liver were packed with o\idi/ed gauze in 
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considerable quantities, and with plain gauze as control Some of the 
wounds were left open and some were closed 

In handling the soluble gauze it became apparent that it had unex 
pected hetnostatic action in tts oun right Unlike ordinary gau?e it 
would swell when impregnated with blood, and turn black Bleeding 
was more rapidlj controlled, and in sections of the organs later, it 
was seen that the material had adapted itself to the wound space and 
that no considerable amount of clot was present m the meshes of the 
gauze This tallied with the observation that m late cases no large 
amount of scar tissue was found, indicating that no extensive clot had 
been organized 

The material went slowly into solution, and, m closed wounds was 
npidly absorbed, passing, probably often directly, into the blood 
stream and out through the kidneys In addition, some obviously passed 
through phagocytes, not as paniculate matter, but m solution, causing 
intense basophilic staining of the c>toplasm There was never any 
acute mflammatorj reaction, however, unless there was associated in 
feciion or other more irritating foreign material, such as the marking 
silk sutures employed 

In serous and synovial cavities, cysts not infrequently formed These 
were thin walled, without evidence of inflammation, and were filled 
with thm fluid m which the polysaccharide could be demonstrated in 
the early days, but from which it soon disappeared In a senes studied 
at varying time intervals we came to the conclusion that eventuall) 
such evsts reabsorbed 

Preliminary studies indicate that the material, possibly because of its 
acidity, delays the formation of callus m clean experimental fractures 
It would thus be contraindicated m open reductions, even if, as hap 
pened in the experimental animals, repair was eventually complete, 
but It might still be used for hemostasis in lacerated wounds wit 
compound fractures left open where the remnants would be remoic 


at an early dressing . 

In addition to these observations on the response of the tissues, ot 
studies of oxidized cellulose were pursued independently Heiaeioerger 
and Hobby"*’ had predicted that, because of the 
units formed in the process of oxidation of cellulose, 
might be expected to react spcafically with Type III or Type 
antipneumococcus horse serum, and this proved to 
tempts to confer active protecuon upon mice 
failed, but the same amount of the Type III and T> pc vl sp 
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polysaccharides also failed to protect against the extremely virulent 
strain of Type VIII pneumococcus chosen. Studies of the immuno- 
logical aspect in humans are in progress. 

Also we were apprised of the unpublished work of Kabat, Hennig, 
and Metor^*^ in which they reported intravenous administration of the 
sodium salt in solution to rabbits. It was rapidly eliminated through 
the kidneys without breakdown and its rate of disappearance from 
the blood stream and excretion in the urine could be measured using 
precipitin tests with Type III and Type \^II antipneumococcus horse 
serum. It did not affect the sedimentation rare, but was somewhat 
pyrogenic. They also reported five autopsies in which swelling and 
vacuolization of the epithelium of the convoluted tubules were noted. 
In autopsies on twentj’-six animals in our laboratories this finding was 
inconstant. In the clinical case in which death from pneumonia oc- 
curred three days after operation, similar vacuolization was noted. We 
arc not inclined to believe that this is of great significance. 

After due consideration of all this laborator>* data the material was 
released for clinical investigation in general surger>*.®^ The most «- 
tensive clinical trials to date have been at the Columbia-Presb>Terian 
I ledical Center and the iMayo Clinic.*--” No thrombin was used in 
our trials here in general surgerj* or in genitourinar>- surger>% nor in 
a senes of control cases in neurosufgerj'. In the first hundred odd cases 
at the iMayo Clinic thrombin was used. In more recent cases the 
same surgeons have used the gauze or cotton dr>% and have reported 
favorably. 

j "0 untoward results have been reported with the material. 

IS necessarj’, naturally, in certain situations where there may be 
^ log Over an oozing surface to which the gauze has been applied, 
to secure it in place with a suture. This is not necessarj’ when it is 
packed into a cavity. 

^ Mam of the wounds have been closed. Some have been drained for 
wsons other than the presence of the gauze. From such drainage 
CIS particles of blackened, blood-soaked gauze have sometimes come 
brown fluid, 

e gauze has been vcty promising in large oozing open wounds 
_quinng tamponade where the tampon must later be removed. Here, 
four^ gauze is used to line the caWty, at the end of twenty- 

in the ^°*'kv-cight hours although there may be undissolved material 
irri adherent and can be removed uith forceps or by 

gallon without causing further bleeding. 
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Since the report** of our own first seventeen clinscai trials wc have 
had an oppoirunity to srudy more cases, and to hear informal repom 
from m\csttgators in other hospitals, including rhose of a /«> m 
dividual Army surgeons, not hoM ever, those handling fresh casualnes 
Our own cases to date are distributed as follows 

HEMOSTASIS Wmi ABSORBABLE CWZE— OXIDIZED CFU-OtOSE 
Totai of CtiM/ral Casey To Vast 


Liver IS 

Retroperiionea} of tetropfeurst tissue 

Infected uoands 8 

Bone S 

Biopsy or eiccision (lymph nodes or rumor) 6 

Amputation stump I 

fhyrpid 1 

Nasal cavity 5 

Tooth socl^et (hemophiliac) 1 

Rectum 1 

Prostate W 

Kidney or kidney bed 8 

Qrcumcisfoft 1 

Urinary bladder t 

^ aginal wounds 2 

Neurological 27 


115 

The hemostatic agent was a convenience m all of these cases Part 
mg was mandatory in a few only, that is, permanent gauze pickin" 
Two of the liver cases were left lobe lobectomies for tumor Thelsh 
hepatic artery was ligated but there vvas still oozing which the 
controlled The first of the secies ttas a wound conc^imng a tom in 
ternal carotid artery, which had already been packed widi gauze 
When this was tvithdra-wn on the third day brisk bleeding ensued, rt 
quiung repacking which vvas then done w ith the absorbahtc mafew 
It has been a great convenience m the prostatectonues tnd postopt^^ 
tive check cystoscopy has not shown any remnants of gauze m i 
bladder . ^ 

In two cases which came to autopsy, one three days and one r 
months after operation, w e have had an oppormmty to confirm 
belief that the reaction in human tissue is similar to that ^ ^ ^ 
pcrimental animals, and that the material is absorbable and noa't 
taring 
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Absorbable Sponge —A person'll communication from Dr. Richard 
U Light informs me of still another absorbable substance now under- 
going animal and clinical tests This is Absorbable Sponge (Upjohn), 
made by foaming a specially prepared gelatin solution, v-hich is further 
processed and sterilized The sponge, when dry, is a light, ofl-whitc, 
reasonably tough, porous substance that may be readily cut by a sharp 
instrument into any shape or size desired It is light in weight (9 mg 
per cm ), and is a very efficient sponge, engorging about fifty times its 
eight of water or forty-fi%c times its weight of well agitated, o\a- 
lated whole blood Since it is basically a gelatin product, it is non 
antigenic. 

In use the sponge is dampened with a thrombin solution, then 
blotted to a damp-dr> The squeczed-out sponge is applied to the 
bleeding area, where it quickly imbibes blood, which, coming in con 
tact with thrombin, clots 1 he clot, and the matriv upon which it is 
embedded, is left undisturbed Physiological absorption takes place in 
from fi/reen to cwcnc> da>s, and tissue reaction is minimal 

SUMMARY 

I have briefly revieaved the progress of the technic of hemostasis 
with emphasis on the fundamental principles of sound surgical pro 
and discussed m some detail soluble thrombin, fibrin foam and 
absorbable gauze and cotton (oxidized cellulose) as agents to promote 
, ncmostasis Further laboratory and clinical investigation of the proper- 

> substances are m progress, with a i lew to deteniuning their 
nelds of greatest usefulness 
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PRE- AND POSTOPERATIVE CARE OF THE 
' POOR RISK" PATiEHT 

WjLUAM DtWjJJ ANW<UsAIl>*ANt>VVlJt!AAl A BiRNFS^IDj 


Wixii the increasing age of the population and the larger number 
of elderly patients subjected to operative procedures, greater actention 
IS being paid to the management of the ‘ poor risk” patient Cardiac 
pulmonary, renal and hepatic disorders, malnurrjtJon, anemia, infec 
oon, t itamin deficienc) , biochemical imbalances and many other con 
dmons that former!) prechided, to a large group of patients, the 
possible advantages of surgery, ire n<m frcquentlv controlled and 
operations arc performed \Mth conspicuously lowered morbidity and 
niortaliry rates Of the rota) effort ro clTtct a cure, the operation is 
but one pare and, in the case of the ‘ poor nsk ' patient may be far 
(ess important than the preoperauve and postoperatwe care 
It IS obviousl) impossible, m the short space allotted, to consider 
more than briefly a few of tlie many conditions that make a patienc 
a poor risk We shall discuss very briefly the management of patients 
with certain mcrabobc imbalances, vitamin deficiencies and disturb- 
ances of cardiac, hepatic, renal, gastrointestinal and respiraioty 
mechanisms and mention certain precautions relative to anesthwia snJ 
mobilization of the patient 

METABOLIC ASPECTS OE THE POOH RISK PATIENT 


In the esaluation of the poor risk patient, ever increasing atten 
non is being paid to metabobc factore including fluid electrolvte 
balance, the vitamins and plasma protem levels 
Fluids and Elecirolytes — The determination of the fluid and electro- 
Ijte balance is not only of theoretic but of practical imporKrtce 
Vomiim^ 'lemodary tn nhsJxucriHe tesinus. aod. inanition due to car 
emoma, diarrhea and the like arc itnong the commoner causes of 
hydration and the Joss of elcctrob tes With p) Joric obstruction there 
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IS loss of the chloride ion which, if of sufficient degree, may result in 
h> pochloremia and alkalosis With diversion of pancreatic juice and 
bile, as b} duodenal fistula, the sodium ion is chiefly lost and acidosis 
may result When fluids are lost from the !o^^e^ intestinal tract (jc 
junostom), ileostom> or diarrhea) the body is thereb) deprived of 
electrolytes ® 

Dehydration maj be evidenced clmicallv by dr> tongue and mucous 
membranes and diminished tissue turgor as well as bv laboratory tests 
including specific gravity of blood and urine, hematocrit dctermina 
tion and the level of plasma proteins The average patient who is not 
losing fluids abnormallj should receive approvimatclj 3000 cc of fluid 
daily and excrete 1500 cc of urine with a specific gravity of about 
1 015 If loss of fluid from other causes occurs this should be replaced 
b> an equal volume either b> mouth or parenierall> If the patient is 
unable to take fluid b> mouth, the fluid deficit from vomiting, fistulas 
diarrhea and so forth is replenished b> infusion or h> podermodysis 
Saline must be used judiciously in patients with renal disease or hypo 
proteinemia lest edema occur Except for replacement of excessiv e loss 
of fluids containing chlonde ions (eg, vomitus, sweat) by normal 
sahne intravenous or subcutaneous administration of glucose m dis 
tilled water will safely maintain fluid balance The patient who is a 
poor risk because of conspicuous dehydration may require larger 
volumes of fluid (6 per cent of body weight per day in addition to the 
above) but care must be taken not to overburden the circulation 
To combat acidosis, sodium lactate as one SLXth molar solution will 
raise the carbon dioxide combining power of the plasma Approx 
imately 60 cc per kilogram of body weight will raise the carbon di 
oxide content by from 25 to 35 volumes per cent whew imtially it is 
under 25 v olumes per cent ® 

Plasma Proteins— The importance of plasma proteins m mamtaimng 
r e ability of the plasma to retain water is well known Hypoprotem 
€nua may be responsible for poor wound healing malfunctioning an 
astomotic stomata in the gastrointestinal tract and, especially following 
^ 0 administration of saline solutions the occurrence of observable 
tma Pulmonary edema may occur in the presence of low plasma 
the patient may be m negativ e water balance In 
^ ition recent work indicating the low antibody titer of hypopro 
P^^*^uts helps to explain their increased susceptibility to 

T'hc quickest and surest way of restoring the protein deficiency is 
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the administration of whole blood or plasma In addition, l>opMe 
serum and ammo acids may be given With some diseases there may be 
defective production of digestue enzjmcs and m such cases pre 
digested foods or ammo acids and glucose may be fed 

Vitamins -The poor risk surgical patient is ako hkel> to suffer 
from one or se\ cral vitamin deficiencies Vitamins are no longer con 
sidercd as substances that arc useful only m the presention of reh 
tivcly unusual conditions such as scurvj , benhen and pellagra but as 
elements necessary for basic normal biochemical changes m the body “ 
Thus lack of \ itamms may be manifest in functional disturbances long 
before the grow clinical picture of a deficiency disease is ciident 

Some malnourished poor risk surgical patients may exhibit thi 
signs of deficienc) of one or more \ itamms and these arc rcadil) cor 
rcctiblc, but manj other patients gi\e no clinical evidence of such fact 
and It is only w hen some complication, such as poor healing of a 
wound, unexplained hemorrhage or toxic psychosis occurs that con 
sideration is given to possible deficienc) 

Vttmim A —While deficicnc) of this \itanun has as its initial s>nip- 
tom mgbt blindness its surgical jmponance lies m the changes pro* 
duced m certain spccialiEed epithelial structures Metaplasia of the 
bronchial and tracheal epithelium \% ith loss of ciha ma> result in re 
tamed secretions and increased likelihood of poscoperacne 
complications When possible, the poor risk patient should reccne m 
the prcopcxativc period, vitamin A therapy m the form of halner oil 
or Mtamin concentrates 

Vittnutn B —Marked deficiencies of vitamin B are evidenced class c 
ally m pellagra and benben with conspicuous disorders of the skm 
and ncr\ c, but it is w ith that most important function-tissue respiK 
tion— that members of the vitamin B complex are basicall> concemc 
As respiratory enzymes at least three components of the B cowpl^^" 
thiamine riboflavin and nicotinic acid— are important m carbohjdrate 
metabolism The production of cne^j from carboh) dnte is con ‘ 
tioned by the quantity of vitamin IT present in propornoiritruV.cvf 
at which the carbohydrate is oxidized ^ factors which concn ur^ 
to avitaminoses B m many surgical conditions are fever, vonunj'? 
the administration of large amounts of dextrose Fever causes >7*^ 
metabolism with increased energy requirements vomiting 
the absorption of vitamins from any normal foodstuffs whic n^3> 
taken Glucose administration though the only axaihWc met <> 



CARE OF “poor RISK” PATIEXT 


353 


ahmcntation jn manv instances, increases the utilization of coenz) incs 
Without furnishing anv replacement 
For manj da\s or e\en A\eeVs m the prcopcrati\c and postoperative 
penods, the “poor risk” patient mav rcccu c no feedings b) mouth or 
an inadequate diet During this penod, parcntcfnlU administered gVu- 
Cose solutions in large amounts nn% be associated with the picture of 
acute thiamme deficicncj (edema, neiirinc pain, tender nen c trunks, 
etc) These signs and simptoms, including the edema which has 
been attributed to the use of saline solution as i \ chicle for the glucose, 
or to the use of etcessiie amounts of fluids, mav disappear after the 
administration of an adequate amount of thiamine 
The administration, therefore, of those available members of the B 
complex to patients on prolonged parenteral tbcrapv will further 
normal cellular metabolism and help avoid complications 
Vttmnn C Mn addition to the manv other factors that influence the 
process of wound healing (anemia, hypoproteinemia) deficiency of 
vitamm G nia^ have a pronounced effect A dcficiencv of Mtomin C 
as determined by fasting plasma cevitamic acid levels has been found 
m a maiont) of hospital patients with a vanetv of pathological con- 
ditions - Important w ith regard to those patients on the borderline of 
a deficiency is that following operation the fastmg level of plasma 
ncamm C shows a drop with a gradual return to the preoperative 
revel During the first few postopentivc da\s injected cevitamic acid 
diwppears from the circulation at an unusually rapid rate 
It has been suggested*^ that “the deficient patient should receive 
t)f ce'itatnic acid daily for ten davs before anv surgical pro- 
ceaure is attempted and this should be continued until wound healing 
complete ' This overabundance of vmmin makes unnecessarv de- 
terminations of ccvitanuc acid levels in plasma or urine which, in 
t ernselves, might be misleading because they do not mdicite the 
safuration of the tissues In the ‘ poof risk’ patient not franklv defi- 
cient m vitamin C, smaller doses (200 mg of cevitamic acid dailv) 
suffice 

^ >tin/nn /C— Vitamin K should be administered (as menadione, 2 
mtramuscularl) ) whenever the prothrombin level is diminished 
c efimmntion of the hazard of postoperative bleeding m so manv 
cases o> this simple method is too well known to be mentioned further 
« addition, as discussed later, an indication of liver function may be 
0 tamed from the response of the prothrombin level to the drug 
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In summary, the preoperative and postoperative administration of 
vitamm C (500 to 1000 mg ), thiamine (50 mg ), nbofiavm (10 mg) 
and nicotinic acid (100 mg ) daily and vitamin K (2 mg) when m 
dicated, is advisable m man) sorgicai cases 

CARDIAC ASPECTS 

In considering surgical mien cntion in the cardiac patient, one must 
take into account the nature of the surgical procedure and the ptob 
able circulatory changes that may be induced by the optiauon In 
many cases in which the surgical condition is one that threatens hfe- 
e g , acute intestinal obstruction, unremitting gastrointestinal hemor 
rhage or acute appendicitis— there is usually no other choice but to 
operate In cases m which immediate operation may, with relative 
safety, be slightly delayed— eg, in carcinoma— time may be employed 
for improving the cardiac status 

One primary consideration in operations upon patients with organic 
changes m the cardiovascular s>stem is to avoid any viarked fff/l w 
blood pressure From a review of the literature Woodbridge” slates 
“It IS generally agreed that coronary occlusion, angina pectoris, con 
gestive failure and syphilitic aortitis carry high operative mortally 
md that valvular heart disease and auricular fibrillation or tachycanfia 
do not add appreciably to the anesthetic or surgical nslc " 

Ic is generally held chat little is to be gained by preoperativc cardne 
treatment c^icept m the case of impending or frank congestive failure 
The use of digitalis m any of its vinous forms and of diuretics (met 
cunal or theobromine derivatives) is too well known to narraat 
discussion here 

Patients m congestive heart failure who have healed or healnj 
cardiac vifarcts arc extremely poor risks Ev cn m patients w hose course 
following mvocardial infarction has been satisfactory, it is said to re- 
quire three months for a well-condensed scar to form and it may fi' 
months or > ears before the vascular collaterals dev clop so the 
that the heart may function without symptoms Ideally, one je^ 
should elapse before the patient with a cardiac infarct should be su 
jected to a surgical procedure Presence of the anginal s) ndionve 
dicates coronary insufficiency and hv pertcnsion increases the loa t”' 
an already damaged heart 

When operation must be done shortly after a cardiac miarcc. 
prognosis is grave The procedure should be (1) as limited as 
to achieve its effect (eg cholecystostomy instead of cholecystec 
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for acute gangrenous cholecjstitis), (2) as rapidl\ performed as con 
sistent with safet) and (3) done under an anesthetic that is admin 
istered so as to pro\ide the least possible chance of anoxia 
In the postoperatue period the administration of o\)gen by nasal 
catheter face mask or tent is of great \alue and symptoms and signs 
of failure should not be awaited before instituting this therapy 
Parenteral fluids must be administered cautiously Blood and plasma 
if necessary, should be gi\en slowlv and in relatueU small amounts 
to avoid overburdening of the circulation and the development of 
pulmonary edema Two thousand cubic centimeters or less of fluid a 
day, in the absence of unusual fluid loss (eg, vomiting, fistula or 
diarrhea) should suffice 


HEPATIC FUNCTION 

The mamfold duties of the liver as manufacturing center, storehouse 
and detoxifying agent make it one of the most important organs in 
the patient destined for operation When the liver is damaged by 
toxemia or if its glycogen content is low, it is likely to suffer further 
from an anesthetic agent and operation Preoperative determination of 
hepatic function should be made when possible in every poor risk 
patient Since the liver reserve is so great that even moderate damage 
may not be detectable, the glycogen reserve should be bolstered by 
high carbohydrate diet or by the parenteral administration of glucose 
n the presence of liver damage, the diet should be high in proteins 
and carbohydrates and low in fats and in addition yeast or choline (as 
the elixir, 5 cc three times a day) should be given Of special value 
IS the determination of the plasma prothrombin levrel and if low, its 
response to the administration of vitamin K While an initially low 
evel may indicate poor liver function or dinunished intake or absorp 
tion of vitamin K, a significant rise after the administration of the 
'itamin demonstrates that the ability of the liver to manufacture pro 
ombm (and hence presumably to perform other functions) is not 
impaired and postoperative bleeding due to hypoprothrombmemia 
l^^y be excluded If the plasma prothrombin level is low initially (un 
er 50 per cent of normal) and fails to respond to vitamin K further 
impairment of liver function may be expected during md following 
operation Other tests of liver function such as the cephalin floccuh 
^lon and bromsulfalein test may be used Important m protecting the 
against further injury is the administration of oxygen during the 
operative and postoperative periods 
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RENAt. FUNCTION 

The patient who is a ‘ poor risk” because of renal dysfunction na> 
suffer further impairment by the direct act, on of anesthetics and indi 
receJy as the result of the operation and anesthetic Unnary output ms> 
be diminished or arrested by ether anesthesia, and cyclopropane also 
diminishes the urme formation during its administration Lowering of 
Wood pressure during operation may so dimmish glomerular filtration 
pressure that urine is not formed and with local anoxia there is dairuge 
to glomerular epithelium with the passage of albumin and blood 
The renal status should be determined ptcoperativcly by a study of 
the ability of the kidneys to dilute and concentrace «nne and to « 
Crete phenolsulfonphthalein, and U> determinations of the blood urea 
nitrogen In the absence of cardioviscuUr contraindications, fluids 
should be forced to restore the blood urea row ard norma! 

In rhe outcome of operat/on in the patjpnr wtfh renaJ failure eni 
phasis has been laid upon the importance the chemical changes ! 
the blood mcidcncal to alterations m the ac,d base balance rather tha 
tvater and merogen retention* 

©ASTROINTESTINAL ASPECTS 

Especially important m the care of the poor rislc” surgical pauen 
are attempts to prevent or combat wtesintal distetiuon (adynami 
ileus) If severe, chc distention may endanger anastomotic sites in th 
intestinal tract or the abdominal wall itself Paralytic ileus may occu 
m the presence of general sysrcmic disease such as pneumonia, sepsi 
and uremia U may be associated with rcflen clianges in the autonomu 
system cliat may be produced by trauma (directly to abdomtna 
viscera to ribs or central nervous system) t,r ma> be due to infectm 
m or about the peritoneal cavitv 
It vv as concluded by Wangensteen* that about ‘ 68 per cent of P- 
m the intestine in obstruction has its origin m swallowed air, 32 
cent forms within the body About 70 per cent of the latter originated 
by diffusion of blood gases, cspcciallv nitrogen, into the bowclluiuen, 
the remaining 30 per cent originated in the obstructed loop ” Swaiiow 
mg and gagging are common after mhalauon anestliesia and there 
increased swallowing of air It is believed bv some that spin*! snfs* 
thesia reduces this difficulty ® 

Dehydration, which is one of rfie first systemic 
ileus, should be combated as mdicatwi above Not only is ‘*5 
during prolonged distention, but it has been shon n that there is sigi* 
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cant loss in the \olumc of circulating plasma, and plasma \olumes are 
partiallj restored folIoA\!ng cfTcctnc decompression^ 

In the pre\ention and treatment of postoperatn e distention the use 
of an indwelling rube with continuous mild suction m the stomach or 
small mtestine is of prime talue Routine use of a rube ma\ add un 
necessanl) to the patients discomfort, but m patients with peritonitis 
(due for example to ruptured appendte or perforated ulcer) or m 
those with resecuon of the small mtcsanc, the decompresswe action 
of the tube IS of great \alue The fluid and electroUte lost throunh 
continuous suction must, of course, be replaced In simple posropera 
me distention the tube ma) be dispensed with m thirt> slx to fort\ 
eight houn, while man\ dajs or e\en weeks maj elapse before the 
tone IS restored to the intestinal wall m cases of peritonitis 
Drugs are of x-alue in the prexenaon and treatment of distention 
proxided the ileus is of the ad>namic \anct) Morphine increases the 
tone of the small mtestine but its prolonged use, particular!) when 
administered with atropine, results m distcnuon of the colon Prostig 
nunc 0 5 mg e\cr) four hours ma> be of prophx lactic and therapeutic 
'alue b) Its apparent direct action on intestinal musculature 
The application of heat diminishes the motor acax jtx of the mtestme 
and rehexes cramps As prexiouslx indicated, the inhalation of high 
concentrations of owgen reduces the xolume of gas m the intestine 

RESPIRATORY ASPECTS 

One of the greatest hazards associated with operanon is anoxia 
ermanent damage m the central nerxous S)stcm max be produced 
' exen a few minutes of sex ere anoxemia A lowered xital capacitx 
increases the operatixe nsk and, as stated bx Moersch,® the closer the 
xital capacit) approaches the tidal air, the greater the nsk Anemia, 
"ith resultant loxxered ox)gen carrxing capacitx of the blood, max 
contribute to inadequate oxjgcnaoon of the tissues and should be 
combated preoperatix el) xxith blood transfusions 

nabuitx or refusal of the patient adcquatelx to dram the upper 
nchial tree nu) result in postoperatix e pulmonary complications 
cn as atelectasis and pneumonia Suction bronchoscopy is of x*alue 
‘n obxiating these complications 

edjti^es, as the opiates xxhich depress the cough reflex, aggraxate 
pirator) depression and predispose to pulmonan complications 
^ caution 

s prexnousl) indicated, oxygen has an important role m the post- 
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operamx mjnagcmem of tfte "poor risk" patient. Of value not on!) 
m the treatment of shock and m pre^ eming tissue anoxia in the patient 
with failing circulation, it k useful in the relief of gaseous Astentioo 
and x\hen niixed with hefmtn may be respired with less effort than 
oxygen alone or oxygen and air. 

The conspicuous reduction m the morbidity and mortality fron 
postoperatne pneumonia recently noted may be due, m great parr, ip 
the administration of yiilfonatmdc drugs during the prcoperaine aad 
postoperatnc periods Whether this practice may become routine wili 
depend upon future studies, especially m the “poor risk" patient. 
\igihnt watch must he numtaincd for the early signs and sjuipton-; 
of roxic reaction to these drugs. Dercrmirratron of the I'aluc of pemc- 
dhn m this connection uiU have to await further data, but it proniuei 
much. 

fmprovemenc of mtraoral hygienic conditions may aid jn forestall 
ing pulmonary complications as well as parotitis, which complication 
IS fatored by a dr\' mouth and poor inrraoral hygiene frequentl) 
found m the “poor risk” patient. 

Anesthew*.— While each “poor risk ’ patient must be considered in 
dividuallj m determining the choice of an anesthetic agent, certjin 
generalizations may be made Regional ancsthesn w ith novocawc seena 
to possess the w idesc margin of safety Of the mlulation anesthetics, 
cyclopropane and oxygen en;oi s w idespread use because of the high 
concentration of oxs'gen that is given and the low irritability. Ether 
is irritating to the respiratory tract and may predispose to palmotiatv 
comphcarions, vomiting, atidovis and hepatic disfunction m soate 
cases, but none the less is the anesthetic of choice in cardiac cases re 
qmring general anesthesia. The anoxemia that may accompany 
oxide and oxj gen anesthesia is defetcrious The tovicitj' o/ eibylfu' u 
low and better oxygenation may be obtained with it than with ni«^ 
oxide.r cases m which a fall of blood pressure is especu s 
dangerous, spmal anesthesia k to he avoided Pcntothal and other la 
travenous agents arc enjoying more w idcspread use m the “pout ns 
patient and warrant wider study in this group of cases 

MOBtUXATlON 

It has been emphasired recently that prolonged periods of r«t 3^ 
anatomicalli', physiologically and psychologically unsound an ^ 
scientific,* The advantages of early mobilization of the ^ 
operative surgical patient have been recognized In infants awd c t 
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immobilization is seldom ittamed m the postoperatn c period, ) et 
complications are few 

A collectnc re\iew of the subject of carl> postoperative walking 
has been published recenth ’ Among the advantages of early mobili- 
zation are mentioned avoidance of asthenia, simplification of postopera- 
tive care, economv to hospital and patient and reduction of the 
incidence of pulmonarv complications, thrombosis and embolism The 
ever-annoving and often dangerous condition of decubitus can be 
avoided 

Obvious coniraindicttions to early mobilization fall into two groups 
In the first are cardiac failure, shock and severe anemn or cachevia, 
hemorrhage or the fear of hemorrhage, possible presence of thrombi 
or emboli and prolonged preoperative bed rest In the second group 
are local conditions such as peritonitis, cholangitis, pancreatitis and 
hver infections, potcntia!I> infected wounds and copious tamponade 

The effect of early walking on wound healing and wound compli- 
cations under present-dav methods of wound closure and with the use 
of sulfonamides and penicillin remains to be established 


REMARKS 

Great strides have been made m surgical technic during the past 
lew decades, but the favorable results obtained, especially in the “poor 
risk’ patient, are due in large part to better understanding of the 
pathological ph) siologj of the ailing organism and the restoration and 
maintenance of functions as near normal as possible during the pre- 
operative and postoperative periods 
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operamc management of the “poor risk" patient Of value not onl) 
m the treatment of shock and in preventing tissue anoxia m the patient 
With failing circulation, it is useful in the relief of gaseous disrenti&n 
and ivhcn mned with helium maj be respired with less effort tkn 
oxygen alone or ox)gen and air 

The conspicuous reduction in the morbidity and mortality froin 
postoperative pneumonia recently noted may be due, m great part, to 
the administration of rfrf/tminmrfe drugs during the preoperative and 
postoperative periods Whether this practice may become routine \u!( 
tlcpcnd upon future studies Cspecialh in rhe poor nsk patient, 
vigilant watch must he maintained for the early signs and symptoms 
of toxic reiction to these drugs Dcrcrmimcton of the value of penic 
lUin m this connection wiU hive to await further data, but it pronwscs 
much 

Improiemenc of intraomf hygienic conditions may aid in forwfdJ 
mg pulmonarv complications as well as parotitis, which comphcition 
B favored by a dry mouth and poor mtraoral by’gienc frequently 
found m the * poor risk ’ patient 

Anettheiia —While each poor risk patient must be considered w 
dividtnlly m decermining the choice of an anesthetic agent certain 
generalizations may be made Regional anesthesia w ith novocaine seems 
CO possess the vv sdest margin of safety Of the inhalation ancschcucs, 
cyclopropane and oxygen enjoys widespread use because of the high 
concentration of oxvgcn that is given and the low irritability 
is iiTjtatmg to the respiratory tract and may predispose to pulmowh 
comphcarions, i onnrmg, acidosts and hcpitjc dj sfiincnon in some 
cases bur none the less is the nncsthctic of choice in cardiac cases k 
quiring general anesthesia Tlic anoxemia that may accompany nitrous 
oxide and oxygen anesthesia is dcletcnous The toxicity of tthylencis 
low and better o\> genation may be obtained w ith it than " irh nitros* 
oxide ^ In cases iti which a fall of blood pressure is especu!]' 
dangerous, spinal anesthesia is to be avoided Pentothal and other ^ 
travenous agents arc enjoying more widespread use in the poorf'' 
patient and %v arrant w ider study m this group of cases 

MOSJiiZATiON 

It has been emphasized recently that prolonged periods of 
anatomically, physiologically and psychologically f 

scientific® The advantages of early mobilization of the 
operativ c surgical patient have been recognized In infants and c i 



PRINCIPLES OF SURGICAL AND THERAPEUTIC 
REFRIGERATION 

Liman Weeks Crossman, M D , TAGS* 

AND Frederick M Allfn, M D f 

All life is conditioned to a comparatively narrow range of tempera 
ture, as regards both optimum function and survival The variation 
upward is most limited and absolute, even the most thermophilic 
microorganisms withstand only comparatively slight temperature ele 
vations, and plant and animal protoplasm is killed still more quickly 
2nd positively The range of tolerance for reduced temperature is far 
Wider, and in general the lethal effect is slow and there arc more inter- 
mediate grades of injur) The formation of icc cr) stals or an> other 
physical changes occurring at the critical point of cold are b) no 
means as acutely or irrcparabl) fatal as the coagulation of protein or 
death of enzymes which occur at the critical point of hear Between 
me level at which function presumably stops and that at which death 
or irreversible changes occur, there is a zone of low temperature which 
‘s particularly wide for the lower organisms, but even m the highest 
spKies It contrasts decidedly with the abrupt limit of hear 

he effect of cold is also more subject to modification by other 
utiables Most important of these is the time factor, as will be lUus- 
rate Next to this is hydration The rate of cooling and also of 
tewarmmg is often important, and according to species and circum- 
ances either a slow or a rapid change may be advantageous Physical 
otopasmic alterations have apparently their widest range m the 
'an^bl ^'■Sanisms, but m the high species there are so many 
temal *^^culation, nutrition, position and other external and m- 
tion^ that the precise effects of simple temperature reduc- 

established except under carefully standardized 

^appears theore tically probable that life can persist at absolute 
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zero judging b> the intact survival of some pnmitwe organisms at the 
lowest attainable temperatures withm a few degrees of absolute lero 
Spores arc generally regarded as most resistant The active forms of 
some but b\ no means all bacteria protozoa and algae can w ithstmd 
similar temperatures It remains to be proved whether time is thus 
abolished, i e whether with absolute chemical standstill there is im 
mortaht> at absolute zero The speculation of Arrhenius that the first 
germs of life might hav c been earned to this planet from outer space 
through eons of time imoKes this question For some organisms the 
time factor evidently rcniams potent at minimum temperatures for 
the> withstand liquid hvdrogen for minutes dajs or w ecks but not 
indefinite}) Some varieties are resistant whether wet or dry but the 
vegetative forms of bacteria furnish examples of great resistance in the 
dr) form and death or attenuation b\ freezing or repeated freer ng 
and thawing m liquid cultures The importance of protoplasm c states 
IS illustrated in the phenomenon of supercooling emphasized by Luvet 
and Gchenio freezing slightly below zero Centigrade may be fata! 
but a rapid reduction a hundred or two hundred degrees lower mav 
be nonfaral because there v iseosirv or other protoplasmic changes pee 
vent freezing It is of interest that some bacteria molds and ther 
enzvmcs can be active it several degrees below zero Centigrade But 
the sun iv als from the cold of liquid gives must mean that life processes 
can resume spontaneously after being complctclv suspended and the 
recov ery after radical refrigeration or brief freezing rev eils this capic 
itv also in mammalian and human tissues 

The general rule subject to occasional exceptions is that resistance 
to low temperature diminishes as animils ind plants become more 
highly organized Certain -irthropods (tardigndcs) are distinguishes 
bv their ability to withstand the temperature of liquid hydrogen m 
cither a viet or a dry state Contrary to folklore the common insects 
frogs fish and cold blooded species in general ire killed by 
freezing Some fish recover after being frozen stiff for a few 
or even after immersion in liquid air fora few seconds becausetnct 
IS msufficient for freezing of all the viscera especially the heart ^ ^ 

various insects amphibia and fish cm tolerate temperatures a ev ^ 

grees below zero Centigrade for considcrablv longer times 
their capacity for supercooling which prevents ice formation in 
tissues The functions of most cold blooded species run pam ^ 
the temperature familnr examples being the torpid st^ 
metabolism of insects ind frogs in i cold environment i e re 
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able actiMt) of \anovis fish, such as the trout and salmon, m ic\ uatcr 
must denote chemical and ph> siological processes adjusted to an e\ 
ccpnonall^ lou temperature lc\el If there is an\ zone of reduced 
metabolism due to cold, or an> ‘cold block" of their ner\es, it must 
be at a low er lev el and w ithm a narrow er range than for most animals 
Observations and experiments on the honioiothcrms or warm 
blooded animals are most dircctl> instructive for clinical medicine 
Nevertheless the biological principles illustrated m the lowest organ 
isms are found to hold good for the highest animals and man Here it 
is convenient to consider scparatelv the effects of cold upon the entire 
bodv and upon local parts 


I SYSTEMIC HYPOTHERMIA 

Without digressing into details of the voluntary and mvoluntarv 
mechanisms for maintaining temperature, it mav be noted that the 
increased heat production accomplished bv muscular exercise and 
shivering is a defensive reaction against fall of temperature, not an 
actual result of reduced temperature m the cells The metabolism of 
the homoiotherms becomes specificalK reduced m proportion as the 
temperature falls This reduction is most extreme in the hibernators 
''hicfi retain the abihtj to react practically like poikilotherms The 
slighter reduction of temperature, metabolism respiration, heart rate 
and other functions demonstrated in nonhibemating animals and 
^especially by Faj and collaborators) in man is accompanied, inci- 
cntaHy, b) a far smaller degree of inscnsitiveness to shock than has 
een described m true hibernation The biological laws of hypothermia 
are illustrated as follows 

1 The fatal degree of cold is sharp and absolute The death point 
rpges from 13® or 14® C in the rat to 22® C m the dog PossibU 
or other instrumental warnings of danger may be 
tmnable but simple clinical observation reveals no alarming changes 
^ ® temperature progressivelv falls, until the breathing stops 

u en y and the heart soon afterward Rapid re warming and ordi 
^rv artificial respiration are entirelj unavailing to restore life Fuhr 
Field s demonstration of the absence of an irrev ersible 
^ emical change the abilit> of hibernators to recover from some con 
with artificial aid but not spontaneousl>, analogy 
' IV al ^ / Beneral effects of cold, and the Russian experiences w ith re 
o animals and persons after apparent death from other causes, 
s'lggest that the suspension of vital processes maj not be final if 
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sonic efficient means can be used to start them again But the foregoing 
facts also indicate that the attempt to attain the extreme minimum of 
body temperature is a dangerous expcnmcnc, and Fay’s record of about 
24“ C or 74® F probably repr^ents riie lowest rectal temperature that 
IS feasible under the most skilled management m man 
2. The time factor is important for all temperatures abo\e the 
acutely fatal point, and the limit of tolerance evidently vanes imerseli 
with tlie degree of reduction Oaude Bernard was the first to show 
that animals scvcrclv chilled for a number of hours become incapable 
of regaining normal temperature and die, with or without artificul 
warming While fay has continued "artificial hibernation’ of patienu 
for fi\e to eight days, there is evidence that m both human beings and 
animals a rclatn cly mild h> pothcrmia of about 90® F can be tolerated 
longer or repeated oftener than more severe chilling 

Clinical Uses^Therapcutically, the uses of crymothcrapy for relicv 
mg intractable pain and reducing some fc\ ers (especiallv those from 
central nervous injury) arc well known Fay’s work together with 
our own put a stop to the pre\ious\v universal practice of beacma 
shocked patients After disagreements concerning the advantages of 
normal or subnormal body temperatures, we interpret the weight of 
evidence as indicating that a slight fall of temperorure is part of the 
spontaneous defensive reaction to uncomplicated shock, and that 
moderate cooling perhaps to the extent of 96“ or 94® rectal tempera 
ture but not to the extent of causing discomfort or shivering « 
beneficial 

n LOCAL HYPOTHERMIA 

The general biological determinants prevail m more marked degrees 
because the temperature can be reduced to the lowest limits shorr o 
freezing and the tissues of warm-blooded animals can be reduced to 
the same minimal metabolism as the tissues of hibernators or poikilo 
therms The therapeutic applications involve more details than can 
covered vvuhm the present space limits, therefore rather frcqutnf 
references must be made to other papers*^ which form a sruop 
this one , , 

In contrast to the absolute limit of heat which can be tolerate 
also tlie fixed hmit of temperature reduction for the entire bony, t 
is no known limit to the degree of cold which any local 
Withstand That the mere formation of icc crystals is not faW is ^ 
nude familiar bv the brief freezing of ears or fingers m coiov^c 
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ind the ethyl chloride method of local anesthesia Although functional 
onsiderations forbid freezing of the entire heart or brain, the clearest 
iemonstration of tissue tolerance is found in the experiments of Ebin, 
3ro\ing that large blood vessels (vena cava, femoral artery and vein) 
ind the most delicate viscera (liver and brain) can be frozen with 
ohd carbon dioxide for one minute without any microscopic changes 
perceptible weeks afterward Mention is made of similar results with 
liquid gases, and the method is recommended for hemostasis in com- 
bination with cautery for liver and brain operations 

Except under special conditions, the time limit of safety stands m 
the usual inverse relation to degree of cold Experimentally, tissues are 
killed in progressively shorter time by ordinary' freezing, solid carbon 
dioxide and liquid air There is therefore a biological basis for Davis’s 
clinical contention that the frostbite of aviators at extremely' low 
temperatures is more rapidly destructive than ordinary frostbite Also 
injuries and necrosis can be caused by nonfreezing degrees of cold, if 
the time is sufficiently long and especially' if harmful complicating 
factors arc present. 

The physical state of protoplasm is an important biological factor, 
as previously explained, because freezing is far more mjunous than 
the same degree of cold without freezing Lewis noted that the freez- 


ing point of blood serum is —0 53® C, and the true freezing point 
of skm IS somewhere near — 1® C But skin rarely freezes at its true 
freezing point, because of its very marked attribute of supercooling 
Freezing is unusual unless the surface temperature is reduced below 
*--5° C, and it may sometimes be reduced to — 10®, — 15® or even 
“20° without freezing. 

Also, just as m the lower organisms, hydration plays a considerable 
part The more water iti the tissues, the more easily they freeze Dry- 
ness of the outer skin layers is such an important safeguard against 
reezmg that Arctic explorers arc said to leave the skin unwashed for 
prophylaxis Opinions differ regarding the benefit of rubbing with al- 
0 ol or oil Wetness increases injury so markedly that lesions of the 
nature of immersion foot” are well known at temperatures consider- 
iibly above freezing 

Tissue damage is also increased by complicating factors, of external 
of origin Among the external harmful agencies are fnction 

cloth **^niobilization, dependent position, constnction by 

anything else that hinders circulation, and especially pres- 

J'c. which injures both by interference with blood supply and by 
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US direct harnifulncss Internal complications conducing to injury arc 
local Mounds, infections or circulatory abnormalities, and general 
functional or systemic circulator) disorden, malnutrition, avitamino- 
sis, and all states of constitutional wcal^ness 
Rational hjpothermia therefore implies a selection of the factors 
which will be least injurious and most beneficial to a particular 
morbid condition The uses of accual freezing for preservation or for 
selective destruction must be discussed elsewhere Generali) a division 
is nude between radical refrigeration at temperatures slightly above 
freezing and milder h)polhcnnia at considcrabi) higher levels The 
time nnj be as short as the three hours or Jess used for surgical anes 
thesia, or of intermediate or long duration for other purposes Details 
of technique ma) varj to suit the respective needs 
One of the details which iiiust be reserved for discussion elscsvhere 
is the toiirniqiicr, w hith introduces the complications of arrest of cir 
eolation, direct pressure, and special time limits and other conditions 
for the preservation of v italic) But though the inavimum time limit 
has neier been accuratel) established, it is known to be man) times as 
long as the period of operative anesthesia No recorded observations 
suggest injur) from this short period of refrigeration, cveept the iso- 
lated sCudj bj Richards of on!) tw o cases w Inch w ere too complicated 
to establish a scientific conclusion 1^16 opinion that the bnefi) re 
frigerated tissues ire injured so that the) must be amputated is d« 
proved b) experiments, b) our much larger experience with hmb 
operations with and without amputation, and by the unanimous tesu 
mony of scores of surgeons concerning the favorable healing of 
wounds The reasons vvh) healing should be actual!) better than 
w ithouc refrigeration must also be discussed clsew here 
Cimical Uses^Prolonged h) pothcrmia must be considered racionall) 
in relation to its uses It w as proposed for certain major purposes such 
as the presemtion of limbs senousi) impaired m circulation or vi 
talit), tlie temporar) arrest of overwhelming infection or intoxication 
and the reduction of local metabolism so that the demands for 
and nutrition arc brought wirhm the cipacii) of a limited b 
supply, thus preventing necrosis, infection, thrombosis and oihtt 
cidents As pointed our elsew here ’ * the experiments of Bfoo s an^ 
Duncan have been universal) misinterpreted The) confirme 
preserv ation of bloodless tissues during sev cral da> s, but the 
complication introduced in their experimental method resu tc i 
greater sclerosis at normal temperature than Jt reduced tempe 
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thus illustrating the considerable protection against pressure injur\ 
uhich IS furnished b\ cold T heir later experiments confirmed the ar- 
rest of infection and necrosis m simll skin lesions, but thev were 
therapeuticall) meaningless because of alisencc of an\ of the indica- 
tions for refrigeration, such as lack *if blood supplv or resistance, and 
nobodv has e\er proposed retarding the healing of wounds for which 
the circulation and healing power are ample 
The errors of Large and Hembccker ha\e required notice* onl\ 
because of the sponsorship of the Committee on Medical Research and 
the further postponement of long o\erdue recommendations for mill 
tar) adoption of refrigeration The\ condemned bnef refrigeration 
or anesthesia without a single experience with it expcrimentalK or 
clmicall) To the mistakes of Brooks and Duncan the) added the com- 
P ications of immobilization, dependencx and soaking m icc water for 
ort) eight to nmet) six hours, and the resulting tissue injuries, though 
su^nsingl) slight, stand in contrast xxith the prcserxation of xitalitx 
''ith radical refrigeration (Crossman, Mock, 
ac las Ottawax and Foote, and others) continued under proper 
erapeutic conditions as long as exxo to four weeks The neglect of 
fe ngeration dunng four )ears of war can be excused if the basic 
princip es can be succcssfullx attacked The issue has been sharpened 
® of public funds to inexperienced persons for the at- 

mpted attacks and the denial of aid to experienced workers for 
rgem j needed theoretical and practical dcxelopmcnts Personal sus 
epti iities bear no xx eight in comparison xxnh the decision xxhether 
effect important sax mgs of life and limb xxhich are 
ri ced b) opposition and dclax in the xxar emergenej 
equall^ ^^ested benefits of refrigeration in cixil surger>, xxhich applx 
tions ^ surgerx , pertain to local infections and intoxica- 

rhae *^*'ombosis, emergencx treatment of trauma, hemor 

nece^* ^ , crush injurx, prolonged preserxation of limbs pending 

proced^ eferment of operation,* ** ** ” orthopedic and plastic 
Ref gangrene, frostbite or immersion foot, and bums 

—Further mention will be made only of 
hate h their number and importance in xxar Opportunities 

" hich needed for xx ider trials of proposed innox ations, 

menc complete axoidance of the usual cleansing and debride 

gauze added tissue mjurx, the simplest dressings xxith thm 

and t xxith bactcnostaac ointment or pHm petrolatum, 

pet ermia of such degree and duration as ma) be needed to 
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conmj} pain, shociv, infection and intoxication Our favorable impres- 
sion from our small series of published cases® has been subsequently 
strengthened, the management of one case by Kross"^ being pa; 
ticularlv notable This case also illustrates a principle of rational hypo- 
thermia usually disregarded by critics The temperature should be low 
enougJi for the required results, and m this instance the lexer and 
intoxication returned wheneter the skin temperature Mas allowed to 
rise higher than 60® or 70*’ F At the same time the temperature should 
be kept as high as feasible, not for lack of proof that prolonged radical 



Fig 2CM -Before rrfngcrarion treatment 


refrigeration can be safe m cases uhere it is needed, but because hw 
mg IS more rapid the higher the temperature, if complications are con 
trolled The period of eighty^-ninc days before this trearment cou^^ 
be discontinued is perhaps the longest hypothermia on record 
complered niihour any of the bad effects v\hich critics have 
On the contrary, the radical refrigeration saved hfe in the 
of intoxication, and the subsequent milder hypothermia sa\e t e 
for which amputation hid seemed unavoidable The 
pictures (Figs 204, 205) support the contention that neither c 
limb could have been saved without the reduced temperature 
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Refrigeration is being increasingly adopted by military and na\al 
officers for critical \\ounds and bums, independently and with im- 



Fig 205.—After refrigeration treatment. 


provised apparatus. Regrettably, adoption seems farther advanced in 
a foreign army-- than in our own army. 


• Allen, F. M Canad. M. A. J., JI:2Z(^226, 1944. 

J- fntemat. CoU Surg, Nov -Dec, 1944 

4 u Phys. Therapy, Feb., 1945. 

5 Anesth & Analg., and Am. J. Surg (to be published). 

AUen, F. Crossman, L W. and Safford, F. K.* New York State J Med , 
45-951-952, 1943. 

*irooks, B and Duncan, G W.: Arch Surg, 40 696-709, 1940, Ann Surg, 
7/2.130-137, 1940, lb:d, II4'm9-1075, 1941. 

^rossman, L. \V. and Hurley, V.- J. Intemat. Coll Surg, 5-171-173, 1942. 

9 Hosp. J, 27; Aug. 1944. 

10 J* If^iernat. Coll. Surg {to be published). 

and others Surg, Gynec. & Obst, 77*561-575. 1943. 
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SYMPOSIUM ON REHABILITATION 


FOREWORD 

The progress of medicine goes fon\ard but ^^c discover ever new 
problems Our medical progress is both social and technical Wc recog- 
nize social needs and we do cvcrv thing m our power to meet them 
Professionally we are continualK seeking new ideas as to the cause of 
disease and trying to evolve from them sound principles and practices 
of treatment Each case of disease mav show a new w ay to health In 
this march of medicine the present volume is another one of the 
forward steps 

At the present time medicine faces unusual problems C cst la guerre' 
t IS the war' The savage, barbaric, ruthless, gigantic world struggle 
or survival goes on Millions of young men on five continents and the 
seven seas are fighting on land, m the air, on the seas and under the 
seas There is the inevitable social reaction w hich creates new prob- 
doctors, psychiatrists and for the social workers Families 
3n homes are disrupted Emotional and mental distresses increase 
greatly Men and women arc breaking physically, emotionally and 
menta ly m alarming numbers This creates the very great problem of 
'v^ar medicine and also the more numerous problems of medicine on 
e civilian front Medical men, wherever they may be placed, are 
croically meeting the challenge with new ideas, new principles and 
meet the old and the new needs 


War is 


a great teacher It will teach the individual doctor much and 


vance the science and art of medicine greatly if we have but the 
lear learn We must not neglect the w ill to 

rn hat we have it to some degree at least is indicated by the 
things that we have learned 

That the health and v igor of American \ outh has fallen, short 
o military requirements in nt least 5 000,000 of the regis- 
( 2 ) ^'^amined to date, 

at an undue number of our vouths of military age— 
800 000— are the victims of mental deficiency or disease 
and/or of nervous disorders. 
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(}) Thit, m this councr>, illiteracy, emotional instability and 
psj chonetiroses are much too prevalent, 

(4) That m addition to giving magnificent care to the troops 
military medicine Iws coped successfully with rehabilwation 
(1,500,000 men prior to Ma\ 1944) which represent perhaps 
the greatest rehabilitation )Qb m history, and finally 

(5) That in the recovery of the war injured, certain physical 
mental and morale considerations are of the greatest impor 
tance m obtaining maxunum medical and surgical results. 

These facts should lead American medicine to take action to assume 
leadcKhip m the national movement for the improvement of health 
and physical fitness, and for the improvement especially in the emo 
tional stalnlitv and nervous stamina of many of our people Further 
more, these facts lead us to seek more elTccnve ways of dealing with 
'disease cn masse and to vitihrc all the means at our disposal for the 
speeding up and perfecting the tonvalcscencc of the sick and the in- 
jured They should lead us to seek and idtocace the best ways w pK 
vent manage and cure disease, and the best ways to keep our people 
healthy, well and fit 

The present symposaim is verv rmitly indeed The Medical and 
Surgical Oimcs of North Amcnci arc designed to keep the medicsi 
profession abreast of the times This collection of papers presents the 
wavs and means that surgerv can be more effective in its remedial 
yv effects through the adoption of very important fundamental and basic 
)prmciples Outstanding luthontics reveal the great possibilities of cn 
X^hancing surgical results through each of the following (1) physiwi 
medicine, (2) functional rehabilitation, (3) reeducation of the aiuput^f 
for gainful livelihood, (4) rehabilitation of patients with head injuries 
(5) actual physical reconstruction (6) reconditioning and dccondi 
tionmg and (7) the undesirable effects of undue bed rest The 
ciples enunciated and the practices recommended arc real contributions 
ro military surgerv but they are also equally applicable to civil pri<^ 
tice This symposium therefore covers most admiraldy a wide ran^ 
of the medical aspects of rehabilitation, the advances in our wet 
and creates a better understanding of fundamental problems an t 
applicable principles , 

If American medicmc rcallv learns the lessons that the war 
teaching and applies them m its daily pnctice then this "2*' 
helped us save many huimn lives ^^edlClnc w ill hav e Jearne t ^ 
to the ways and means of preventing and conquering disease on 


foreu ord 


375 

medical profession vill be m a better position to counsel the Nation 
as to the prevention of disease and the ^^a^s of maintaining individual 
health and of attaining even higher standards of individual and public 
health It is consoling to think, that some great good for future genera 
nons will come out of the temblc death and destruction of this war 
and that medicine with its new insights and new methods vvill make 
possible a more abundant life for the American people 

Colonel Leonid G Rovvntree 
Chief, Medical DiMsion 
Nanorul Selective Service Svrem 
\\ ashington D C 



FUNCTIONAL EDUCATION IN REHABILirAnOM 
George G Dewer, M D • 

TiU sj\ pnncipal groups of rhe disabled nccdmg rehabilitation are 
tlic blind and pirtiall) seeing, the deaf and hard of hearing, the ar 
diac, the tubercular, the nciirops\ chotic and those general!) classified 
as orthopedic I he rehabilitation of the person svith a so called one 
organ or special organ disabtlits is not such a difficult problem be 
cause there is on!) one organ imoUcd The blind cannot see, the deaf 
cannot hear and the cardiac and tubercular need guidance on the 
amount of worb the) can perform Rehabilitation is difficult m the 
neurone and ps\ chotic because of the influence of the mmd on the 
bod\ The orthopcdtcalK disabled present the most difficult problem 
liccause of the \anct\ of conditions which nii> occur When one 
considers the hundreds of muscles, bones ligaments and loints and the 
\nst nerwork of bhxtd \csscls and ncrscs suppUmg these structures 
the number of possible disabilities reaches astronomical figures 
If \\c accept the dchmtion of rehabilitation proposed by the 
National Council on Rehabilitation as the restoration of the handi 
capped to the fullest phs steal mennl socn), vocational and economic 
«se/t/)ne5s of uhjtli rJiev arc capable, then the methods of treating 
the orthopcdicallv disabled have far surpassed those used in rehabili 
^ tation 

J The purpose of this article is to rev levv the present methods used m 
the rehabilitation of the orthopcdicalh disabled and to present addi 
tional procedures which have been found successful 

CLINICAI CONSIDERATION OF ORTHOPEDIC DISABILITIES 
Orthopedic disabilities involve the range of motion at joints and the 
strength of muscles and result when congenital defects trauma or 
disease affect the normal functioning of the bones joints and musces 
The purpose of trenment is to arrest the progress of the 
prevent or conxet Ae^mTimwrs ttiA itsitirt 
physical, menral social, vocational and economic usefulness of w 
he IS capable - 

• Medical Director Institute for the Cnppled and Disabled 
of Medianc, New \ork Untvcrsit> College of Medicine Phjsraan m 
Phjsical Medicme Bellevue Hovpiial Special Omsultant to ine 
Arm> Alt Forces 
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Thc present methods of medicine and surgen and occupational and 
ph%sical the^ap^ niav restore 75 to 80 per cent of patients so the^ 
ma\ be able to use their faculties nonnalU, but these metho^ \un 
fail m 20 to 25 per cent of the subjects C\c^^ statistical studs that 
v>c base conducted substantiates the rcbabilits of these findings Are 
we to accept these figures as the best that can be expected 
The Baruch Committee reported that “there is a gap between the 
custoinar\ end point of medical attention and the real necessities o 
mans patients In general, phssicians ha\c filled this gap m a ac a 
daisical and spott\ manner, good here and there, indifferent in genera 
Rehabilitation fills this gap and pro\idcs mavimal impro\ement or 
the patient”* 

It IS evident from the report of the Baruch Committee and our 
expenence at the Institute for the Crippled and Disabled, where we 
have been able to rehabilitate from 18 to 20 per cent of the severe v 
disabled, that new methods arc needed m our present rehabilitation 
program 

ESSENTIAL FACTORS IN REHABtLlTATlON 
What are the essential activities necessars to become phssicalU, 
memallv, sociaUv, vocationallv and economical)) useful- We ha\e 
found the essential actnities to be (1) walking and traveling, (2) car- 
ing for dad) needs and (3) using the hands m the performance of 
specific acmities Superior intelligence and skillful hands are of no xo- 
cational value unless the person is able to travel to a place of business 
to use his mind and hands The one-armed man, without the assistance 
of an>one else, must learn to adjust his prosthesis, wash his one hand, 
clean his fingernails, tie his necktie and shoestrings, and perform the 
Ulan) activities inherent m dad) living before he can be considered 
rehabilitated These things will not be accomplished bv surgical pro- 
cedures or the application of heat, light, water or electncitv 

A SURVEY OF PRESENT METHODS 

What are the present methods used m manv of our cities for the 
restoration of the handicapped to the fullest mental, social, vocational 
and economic usefulness of which thev are capable- 

In the great majont) of cases the parents of handicapped children 
put on their prosthesis, and a special school bus transports them to a 
special school where special facilities and teachers care for their dad) 
needs At the end of the school dav the teachers dress the children, 
the school buses return them to their homes and the parents care for 
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them until the next morning This daily cycle commues until their 
public school education is completed or they are too old to continu 
m the grade school When these disabled children leave school, the; 
arc homebound They have never learned to travel alone, drea them 
selves or use the hands for specific work These are the young peopJ 
brought to us b) their parents to be trained m a vocation If the func 
non of education is to prepare >oung people for life, it would seen 
that teaching the activities essential for living and working should bi 
part of the school program There is no commercial value for mtclh 
gence It is onh the use that is made of know ledge that is salable 

In the practice of medicine, as now facing conducted m most hos 
pitals, many patients with orthopedic disabilities are not rehabilitated 
to the maximum capacity to wluch thc> are capable It is only natural 
for surgeons to be interested m surgical procedures and not the slow, 
hbonous time-consuming methods necessary m rehabilitation But 
‘the responsibility of the surgeon performing an amputation docs not 
end with the healing of the wound it includes postoperative care 
of the sfiimp, adv ice m selection of a suitable prosthesis and super 
vision of the patient and the stump until both have become accustomed 
to Its use ’ ® 

Most surgeons do not have the time, interest or training to carry 
out this assignment The usual procedure is for the surgeon to dele 
gate this phase of the postoperative care to the physical therapist or 
/Occupational therapist This scemv to be the proper place for the re 
habilitation program These technicians have the time and the interest, 
but It IS questionable if their training is adequate to meet the needs of 
the seriously disabled 

Tlie medical and surgical treatment of the injured of this 
saving the lives of thousands of soldiers who never would have sur 
vivcd m World War I ITiis w iH no doubt mean w e will have mors 
seriously disabled veterans We must be prepared with a rehabi!ir3aoi| 
program which will restore them to the maximum degree of whic 
they are capable 

PROCEDURES OF REHAfitUTATION 

The rehabilitation of the seriously disabled is primarily a wedii^ 
problem, but the assistance of the psychiatrist, psychologist, soci 
worker and vocational guidance counsellor are necessary Sweeps J 
pends upon the integration of all these services Because of the imi ^ 
tion of space only the medicil aspects of the procedures as u>e at 
Institute will be discussed 
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Medical Examination -'The purpose of the medical examination is to 
evaluate the phjsical capacitN of the prospective trainee m relation to 
his vocational training possibilities The usual routine medical examina 
tjon will discover the came, dti^nosis and disability The next pro 
cedure is to measure the extent of the disability Orthopedic conditions 
produce disabilities by limitation of movement at the joints and ab 
normalities in the strength of muscles To evaluate the extent of the 
disabilitj a viotor ability test is used and when necessary a detailed 
vmscle test These tests give acciiriie information on joint movements 
muscle power and coordination nnd are useful in prescribing treatment 
but are of little zalue vi prognosticating the ability of a person to 
perform ftnictional actmues Tlic onlv method of discovering a sub 
jects ability to perform an activitj is to have him perform the activitv 
From a stud> of manv plans of rchabiliciiion, it seems the present 
methods used in evaluating the ph)sical capacity of a disabled person 
fad to realize this fact The plan siiggestcd by the Manpower Com 
mission which is being used as the pattern for placement and replace- 
ment of the disabled person m industry, will serve to illustrate niv 
point 

After seven years of research the War Manpower Commission 
published a book which gives an analysis of the physical demands of 
several thousand vocations® The physical demands of the job are listed 
m terms of functional activities, such as walking, standing, pushing 
and lifting Of the twenty -five activities listed, twenty of them de- 
pend upon the movements of the joints and strength of the muscles 
Before a disabled person is placed on a job the physician decides which 
of these physical factors he has partial capacity or no capacity to per- 
form It IS my firm conviction, based on the experience gained from 
eMmmmg thousands of orthopedically disabled, that to attempt to 
predict what physical activities can be performed by a disabled person 
on the basis of inspection, or even a nmscle test, is unscientific and 
unfair to the disabled person No one can predict with any degree of 
re lability the compensatory ability of a disabled person to perform 
unctional activities until he tests the person m that activitv 

augmg Ability to Meet the Physical Demands of Daily Life —Another 
important factor, which seems to be taken for granted, is the ability of 
isabJed person to perform the activities necessary for daily living 
Qrking in industry requires walking and traveling to the factory 
industrial plant, caring for one’s personal needs while at work and 
® ability to use the hands in performing simple everv dav tasks A 
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person with spasuc hemiplegia can perform all tlic activities nccessarj 
to operate an elevator but « is important to know if he can get off 
and on a crowded bus or trol5c> tar to tome to work to lutton his 
pants anti to adjust his tlothmg wlulc at work and to write and 
answ cr the telephone f \ tr\ disalded person should be required to 
meet the plnsital demmds of dailv life as wcU as those of daily work 
Our test on the piuMtil deiinnds m dadj life consists of thirty 
seven activities* The person I emg tested travels around the testing 
area performing each activity as he progresses He is given instruction 
on the attiv it> to be tried and the need for the activ it> m dailv imn^ 
The ihihtv to cross a street on j green light is an essential activity and 
the following explanation is given the subject 

Instructions m Subject When the green light at the end of the 
room goes on step dow n from the curb and w alk font ard tow ard 
the opposite curb is if vou were cr<Asing the street Try to get 
there before the green light goes off 
Need for Atcivicv Stepping down i curb and stepping up a 
curb are nccessarv dailv activities since crossing a street involves 
these activities In aiWitum these actfvirics simulafe the di/ffculnes 
involved in stepping up md vlown steps when no railing or 
hanisfcrs arc aviifilile Siith sitijinum are consranrly met m the 
steps which are often to be found in front of private houses 
v Stepping down a curb walking fortv eight feet and stepping up 
) the opposite curb arc ncccssirv duK activities to be performed 
' in sequence m order to be iblc to cross a street on a green light 
It IS highlv desirable for in\ wilnctt to be able to achieve these 
three activities m the time allotted rather than be obliged to start 
across the street on the red light or find himself in rbc middle of 
the street when the red light ippnrs again* 

A grade is given for each activity and whenever desirable the time 
required is recorded The symbols med are as follows 
N denotes that the activity is normal in methods used and 
of time required to pcrfonii it 
\ denotes that the ictivitv, though not norma! is adequate 
present needs , , 

\X denotes that the activicv, though not normal « possiW' ^ 
very slow labored or unsteady 

O denotes thir the activity is impossible , 

V* denotes that the activity^, not being norinil can be inipi 
— denotes that testing the activity is not indicated * 
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The important items to the medical examiner arc those marked with 
le symbol It indicates that the subject can be taught these 

:tivities or improve his present performance. At the Institute, all the 
:tiviries marked with the symbol “V” arc included in the trainee’s 
aily program. While he is learning the trade \\hich we have found 
est adapted to his interests, needs and mental and physical capacity, 
e is also being taught how to meet the physical demands of life. It 
ikes six Meeks to teach left hand writing while three weeks are often 
jfficient to learn to tie the shoe-laces with one hand. One trainee 
equired ninets' minutes to put on his braces and after three months 
f practice lowered this to sixteen minutes. 

The same procedures we use in testing the subject's ability to meet 
^e physical demands of living are used in evaluating his capability for 
physical (ie7nands of '"j.'orl'ing. 

To summarize, the medical procedures which we have found suc- 
«sful in the rehabilitation of the severely disabled arc as follows 
1) The Medical Examination to obtain the cause^ diagtwsis, and dis- 
bihty,^ (2) The Physical E.\amination, conducted by the physical 
herapist, to evaluate the extejjt of the dtsabilhyy as measured by the 
aotor ability or muscle test, and the effect of the disability upon the 
lerfonnance of the activities necessary to meet the physical demands 
if living and working. 

FUNCTIONAL EDUCATION PROGRAMS 
The testing procedures necessary' to ci-aluate the medical and 
’ >sical needs of the disabled are relatively simple and easy to per- 
5^^^hods used in teaching the functional activities inherent 
a y living and xvorking require careful planning and trained per- 
sonnel The most difficult subjects to rehabilitate are those with con- 
jCmta cerebral palsj’ w'ith spasticity- or athetosis; older patients with 
icquired cerebral palsy with spastic hemiplegia;® those with spinal 
"OT esions with spastic or flaccid paraplegia, and those with thigh 
‘J^tations of both extremities, 

. ^ functional education which w-e have found most suc- 

in r ^ evaluate the disability' and then outline the program 

a ogical sequence. There are three points to the program: (1) the 
(2) skill activities indoors and (3) tbe out- 
j . . The procedures used in a rehabilitation program for a 

spastic paraplegia resulting from trans\-erse myelitis will 
‘“ustrate how the program functions. 


380 


GEORGE G. DEAVER 


} The subject is njcasarcd for the t) pe of braces best suited 
needs* 

2 WOrde the braces ate being made, special exercises are giv 
the mar or in a wheelchair to obtain fiexibihty so that he maj b 
to bend and reach in all directions to the matimum extent A fl 
body IS necessary to perform the demands of daily living, sw 
putting on socks, shoes and braces 

3 Cverciscs are gi\en to strengthen the muscles of the shr 
girdle, extensors of the forearm, flexors of the fingers and tb 
abdomen and extensors of the legs The ability to walk with cn 
depends upon the strengrh of these muscles, especially the evteusf 
the forearm ^ 

•I ^Vhcn tlie braces ate fitted, the subject is measured for erv 
and crutch exercises for balance and walking arc started* 

5 Each subject is then taught the xanous crutch gaits, and 
best suited to his disatubi) and skill arc selected for his use 

After he has successfully completed the fundamental activities 
then started on the skill activities required to meet the plu'sica 
mamfe of living and walking They consist of traveling up and c 
curbs, steps, m and out of buses, developing speed »n crutch \\i' 
So as to cross streets on the iraflic bghts, falling and getting up a 
taking off and paermg on braces, getting m and out of bed and difl 
' types of chairs and many other activities of a similar nature 
3k ' After these actmcics have been successfully learned in the te 
/room, the subject is ready for the final outdoor practice The t 
nitian accompanies him outdoors and he then performs all the acm 
m situations which occur in daily living 

No one can comprehend the niental and physical stnin endure< 
a disabled person w ho has been m a w hcelchair for nineteen yea) 
he w ajfs to cross a busy street when the light turns green It u 
just as difficult to imagine the joy of accomplishment® 

COMCtUSlON 

The purpose of the rehabilitation program for the seriously dia! 
is to restore them to the maximum physical, mental, social, vocatH 
and economic capacity so djey may be able to meet the devnart ■ 
daily hvmg and vi orhing To accomplish these objectn es it is 
to develop testing procedures to evaluate the extent of the disa i 
and the needs of the subject and to formuhte functional cdi>w 
programs to meet these needs 
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It IS essential at this crucial period ^vhcn so many of our >oung men 
\ull be disabled in the ^\^r that "c develop rehabilitation methods 
equal to our surgical skill Of what use is it to save the body if it 
cannot function mentally, socially or \ocationally in the world in 
w hich it li\ es 
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Tjir physician has always been mtcrcsrcil in the total welfare of hs 
patient, in his phtsicaJ and mental and social and socanonal rdanon 
ships, but his interest has alw a\ s been conditioned b> the w ord ‘ cure " 
That word once meant relief from s>mptonis and the restoration of 
working capacity and social living This, too is the aim of rchibilici 
tion The tw o terms arc therefore brgeU si non) mows The treitment 
«)f a fracture, or pneumonia, or low back pain, or an> other injurj or 
disease entit) has as its goal the restoration of the mih\ idual to his former 
pre-iUness status But these accidents and illnesses fall into the cate 
gory of temporari incapacities Normal working capacitv is antici 
pated after the relief of symptoms and the restoration of function 
Return to duty is the goal arrived at in military service It is cepcdired 
by programs of pin steal comliiiomng and convalescent training' I’C 
cupational therapy and other methods for the development of th* 
phvsical powers of the individual The aims are alwavs the same 
xccurn to duty or return to w ork 

^ There is another category of patients m which resiorvtion of the 
pre illness or pre injury status is not obtained bv medical and surg'cjl 
treatment Exhaustion of the resources of treatment does not alwa'S 
bring about return of working capacity The nun who has Josr hts 
arm by amputation can no longer return to his job m an orchestra 
The above-the knee amputee can rarelv climb a ladder or perforta 
the necessary functions thar w ould pcrinir him to return to his 
job as longshoreman While the majority of those who have suffe 
a belo\s-the knee amputation can return to their former 
many are nevertheless required to change to more sedentarj opera 
nons m the same field in which they were prev lousl) engaged 

For those who suffer permanent disabilities medical and 
measures must now be supplemented bv other meihods to ac 
restoration of working capacity Vocational guivlance and tram' ^ 
and seketiv c placement by matching ihe ph\ sical demands of t c ) 
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to the physical capacities of the individual must now be added to the 
armamentarium of the physician. 

It is not expected that the physician can become overnight an ex- 
pert counselor or an experienced placement officer. These activities 
must be left to those who are qualified in these fields. The physician, 
however, must have some understanding of the principles involved 
and the objectives aimed at. These principles can be briefly epitomized 
under three broad objectives: (1) physical restoration, (2) vocational 
guidance and training, and (3) suitable employment. 


PHYSICAL RESTORATION 

Certainly there will he no disagreement concerning the physician’s 
responsibility' in the surgical management of an amputation. While 
the indications for amputation are fairly well understood, the sites of 
amputation have not always been determined by the surgeon. The 
artificial limb manufacturer has in large measure conditioned the whole 
field of amputation surgery. Difficulty in the manufacture of certain 
t>’pes of prosthesis has frequently caused condemnation of certain sites 
of amputation. More important is the influence on the surgery of 
amputations from the traditional days before modem surgery and 
modem prosthesis. Then the peg leg was the best that the amputee 
cou d expect to obtain and the surgical desideratum was a stump that 
could withstand weight bearing. This meant that the stump had to be 
thoroughly cushioned against this trauma. Terminal scars had to be 
avoided, hence markedly unequal flaps had to be prepared. The bone 
ad to be carefully cushioned by muscle flaps. 

With the advance of modem prosthesis, the weight shifted from 
t e end of the stump to either side-bearing or ischial-bearing. Surgery 
o primary flap amputations has been simplified. Markedly unequal 
aps are no longer necessary', hence long flaps with the danger of 
oecrosis can be avoided. Shorter flaps are adequate, while terminal 
th^^ niade with impunity except in end-bearing stumps as in 

^ ‘>mes amputation and Stokes-Gritti amputation. Muscle flaps are 
BO onger necessary'. Instead, the skin and subcutaneous fat and fascia 
e adequate covering for the transected bone and muscle. Ner\*es are 
injected but strict attention must be paid to hemostasis. These 
am ^ ^ satisfactory surgical management of 

^put^tions where the danger of infection is not present. 


presence of active or threatened infection, closure of the 


Biputation by closed flaps is not desirable. The experience of military 
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surgeons is replete with examples of flaps breaking doNvn, requiring 
reampufjcjon %Pifh additional bone loss Toda) complete prirmt) 
closure of amputations is rarely practiced m the field The tjpes of 
ampuMfion substituted arc those of the gudlotine or modified flip am 
putation The procedure is now provisional and hence presupposes 
revision with closed flaps at a later date 
Guillofme Ampufation^l here is stiU considerable confusion con 
cernmg the indications for and the value of guillotine amputations As 
the name implies it means a complete transection of all the t!ssu« 
skm, muscle and bone m one plane Thus a wide area is pwided, 
sufficient to dram a frank or threatened infecuon 
The disadv-antage of this t> pc of mutilating procedure is the ettent 
of the healing period Months arc required before the large Mound 
begins to heal permitting rev ision and secondarj operation This time 
can be shorrened by rjie immediate application of shn traction by ad 
hesue strips or stockinette impregnated u ith adherent glues or plastic 
material The early application of ikm grafting can also help to shorten 
the healing period The additional advantage of the latter procedure 
is the quick relief of pain and the improvement m the patient s gcncraJ 
condition 

When the guillotine amputation has been made at or close to an 
elective site such as a point 5 to 5>i inches below the knee, skin 
traction is imperative to provide adequate skin coverage for ihe end 
* .of the stump (Fig 206) The long period of wound healing mes the 
^patience of the surgeon so that he w lU not v\ an for complete hcahne 
and \\ ill frcqucntlj rev tsc c\ en in the presence of a pranuhtmg w ound 
depending on the sulfonamides or penicillin to bring him saW' 
through This procedure in hcaUbv \ oung boy s is practical but nunor 
complications in the way of incision breakdoun postoperattvd) ^ 
upon wearing prosthesis reveal the feeble character of the heaiag 
that remains 

The classic guillotine amputation therefore, is an unsarisfactor) 
cedure because of the long healing period and especially « 
general practice has been to sacrifice bone length unnecessarily 
cause of confusion about the site of amputation There is one 
where ic is not only desirable but mandatory and that is in cases o 
fulminating malignant and rapidly spreading gas gangrene 
a bacteriologic diagnosis of gas bacillus infection is no reason ini’ 
forming amputation Muscle excision may frequently provide 
tory removal of the focus of infection and adequate dram^gt 
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climcal picture of se\ere shock, rapid thin pulse and high lenipcratutes 
(104“-10S‘’ r ) IS a more important criterion m determining the 
diagnosis 

In the absence of gas bacillus infection, guillotine amputation is 
therefore, neither necessary nor desirable Drainage is neterthcless re 
cjuired m the presence of infection but this can be obtained by a modi 
ffed procedure tlaps are made as in clean primarj cases The muscles 
are transected as in the guillotine but the flaps arc secured m the 
center o\er the bone Miih one or two sutures The open wound at the 



n ■» 

»g 06 achputwron $tump after six wccl^s of skin traction by means 

of Acc adherent and stockinette 

F S 207 ~~A, S} me s amputation with prosthesis open B, S>Tne s amputation wnh 
prosthesis closed 

of the panially sutured flaps proxides sufficient drainage for the 
mar) cases of infection In nulitar\ practice, suturing the flaps is 
permissible, but the presence of the flaps with the aid of skin 
the coverage of skm o\er the bone and shortens 
tm healing Revision following this practice becomes a minor pro 
Simple excision of the healed scar, whereas the ordinary 
wound requires an e\cessne excision of scar and skm and a 
of skin and subcutaneous tissue This is so extensive 
f procedure is indeed a major sui^ical operation with its attend 
^ T Furthermore, the inability to pull the skm ov er the bone 
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necessitates the rcmo\ al of bone Thus the rnmnr revision is m realm 
a reamputation 

Final Amputation —The rclnbilitation of the amputee begins nith the 
decision of the surgeon to amputate On the site and character of the 
incision s\iU depend m large measure, the future of the rndnidoj) 
The guillotine amputation or the modified flap amputation is onl) a 
provisional procedure The end sought h\ the secondarv operation 
or the ongmd prunarv flap amputation is a stump that ml) properh 
carrj the patient’s weight and permit him to wear and use a prosthesis 
with comfort and utility 

In the lower extreimtv, four t\pes of amputations base been ac 
cepted as standard procedures Svme’s amputation, the below the knee 
amputation, the Stokes Griin amputation and the midtbigh amputa 
tion While modifications of these t\ pcs of amputations may be indi 
cated under special conditions, these standard sites and types will meet 
the demand of the average case 

Syms's Ainpufehen —This r>pe of amputovon should be used for 
any injury to the foot in which the loss of tissue is proximal to die 
metatarsotarsal joints The loss of this latter joint makes weight bear 
mg difficult and intermediate amputations attempting to save the tissue 
of the foot prove unsatisfactorv , disabling and tmie-eonsuniing re 
quinng repeated amputations with resulting economic disability 

At operation the lower leg is tnnsecied through both malleoli at 
^about % to % inch abo\ c the articular surface of the tibia at the ankle 
'omt The skin of the heel after enucleation of the os calcis is used as 
a skin flap to cover the bone, providing a skin surface that can resw 
all the usual demands of weight bearing The stump can be used 
without a prosthesis for weight bearing m an cmcrgcncs 

The objccfions to this amputation are, first, that it should not he 
performed in the presence of infection, for unless the wound heah bv 
primary intention the amputee cannot be properly fitted Secondh 
the prosthesis is somewhat bulky ac the ankle (Fig 207) and hence 
fiiA vppttiprnnt ftn -a 'ww/iari for 'whwm ait 

no mean factor 

Below-fhe Knee Ampufahon — The optimum site of amputation is 
S% inches below the knee joint line Stumps of 2 to 3 inches can s su 
be effectively utilized especially if most of the muscles clorhing t J 
tibia and fibula are removed, leaving a stump csscnnalh of skin an 
bones 
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In tht standard operation at the optinuim site, the muscle is cut at 
an angle of 35 degrees to secure a sloping but not too conical stump 
The fibula IS cut 1 inch shorter than the tibia, which is be\eled on its 
anterior crest The fibula is rarcl) rcmo\cd except for a sexere flexion 
contracture at the knee The nerxes arc not pulled down or injected 
and the hone is coxcred not bx muscle flaps but b\ skin flaps The 
Jarter are not made long, since long lateral incisions interfere with 
sl^in circulation and fax or necrosis 



F's 208 r,g 209 Fig 210 

Fig 20S—lJc3l stump for bcloxx knee amputation 
^ Tig 209 —Short j ct useful stump for beloxv knee amputation 
■P 2l0-Plastic leg coxered with leather for below knee amputation 

The resulting stump (Tigs 208, 209) is satisfactory for the routine 
^URuits of life Weight is not borne on the end of the stump but on 
th points— the condyle of the tibia, the head of 

th« ^ ^ tubercle If the artificial hmb is fitted properly, 

P^'^sure beanng areas xx ill carry the weight ex enly distributed 
upon^ 'height IS improper!) distributed, excessive weight falls 

mab these pomts causing skm irritation and pressure sores and 

com* 1^' ''ear the prosthesis Accuracj of hmb fitting avoids this 
Pication Where excessive weight bearing is required, the limb 
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maker can so distribute the \veighc bearing strain to other parts ol 
thigh and ischium as to relive the amputee from the pain and 
comfort of excess local pressure on svcighr bearing pomts ( 
210 ) 

The knee mechanism is so valuable that the future of the amp 
rests on the decision to retain it The man svho has lost his kg be 
the Ance is wrclj handicapped He cm resume his former occupii 



Fig 211 Fig 2J2 

Fig 211 -'•SioVcs Gtitu amputation 
Fig 212 — Amputation at the lunction of the lower third of 


or follow a large variety of vocations similar to it The man who h 
lost hts leg above the knee js usually restricted m his activity 
Sfokes SriHi Ampufafion ^This amputation provides a weighs 
mg stump which can withstand excessive demands (Tig ^ * 
t> pc of amputation favored by the Canadians even over the 
the knee amputations because of its aliiht) to endure proknge 
excessive weight bearing ^ 

The operation aims to utilize the cut patella fused to the cu 
the femur at or about the level of the adductor tuberck n r 
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the Baps in this operation, the skm and muscle flaps should be made 
as one pro\iding adequate circulation to the flap and a^oldmg skm 
necrosis 

The Above the Knee Amputafion — The ibo\C‘-thc-knce amputation 
should measure 11 inches from the top of the trochanter to the end of 
the femur (Fig 212) Inasmuch as the adductor muscles are inserted 
ad the way down the shaft of the femur, the stump rnust be Ion? 
enough to retain sufficient adductor power The loss of e\er> inch of 
femur renders the muscular control of the hip more difficult 
When the stump is too short to remain msidc the socket dvirmg 
niosement at the hip, the amputee has to wear a tilting table limb The 
ability to fit a short stump to the ordmarv abote-the-knee hmb de- 
pends upon the amount of the subcutaneous tissues But even when a 
tilting table is mevitable, the limb maker likes 4 inches of femur left, 
measured from the top of the great trochanter A disarticulation at the 
hip joint IS unsatisfactory for limb fitting 
Affer-care -The surgeon’s work is not completed at the end of the 
operation Two further duties remain to be performed He must 
prepare the stump to receive a prosthesis and he mvist teach the patient 
how to use his prosthesis 

Preparation of the stump implies the shrinking of the stump This 
oiwns that the shape of the stump must be changed from a wide 
cylinder to a narrow cone This can be done by the compression ob 
tamed by tight bandaging or b\ the wearing of a pylon Bandaging 
35 the advantage that it can be started early, long before the stump 
C 2 n tolerate a pylon The Ace elastic bandage must be applied under 
c greatest possible tension and this is facilitated by rolling the 
the ^*8htly before applying it The greatest tension is applied to 
c end of the stump, otheravise the stomp becomes bulbous instead of 
coniMl The bandage must be reapplied several times daily for it loses 
« ^hcctiveness if it docs not remain taut Wide bandages are used to 
secure these results The objective is to obtain below the knee a stump 
skm and bone This is a goal that cannot be achieved 
(o ^ stump Nevertheless, an intensive program of bandaging 
cien ^ followed rigidly for three weeks will secure suffi- 
poT for the application of a permanent prosthesis This 

rarely reached Without close scrutiny and supervision The 
jy to tiew the shrinking process with apathy while the 

Utile ” ^^•^centrates on the surgery and not on the after care Much 
^ >5 lost at this crucial point because there can be no compromise 
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Ic IS an aU out cfFort or a failure The application of a permanent pros 
thesis to an inadequately shrunk stump requires remaking of many 
sockets svith disgusr, disappointment and frequent loss of time for 
the patient 

I1ic pylon has the grent pss cUotogical advantage of convincing the 
patient that he can avalk He thus dispenses viith his crutches easly 
He IS stiimilatcd and exhilarated l>v the knowledge that he is not 
handicapped However in the attempt to effect this step early tk 
green stump finds itself iinahlc to withstand the trauma of weight 
hearing The formation of painful neuromas the ulceration of the 
si in and scar tcstifv to the premature stress to which the stump has 
been subjected FrequentK improper alignment of the pylon teaches 
the patient unfavorable halms of balance and weight bearing whch 
interfere with his adjustment to his final and permanent limb 

Massage of the stump is contraindicated The freshly cue nenes we 
too tender to w ithstand the trauma of manipulation and manual pm 
sure except fot overcoming contractures All other forms of physical 
therapv have no specific place m flic after care of ampuwrioo stumps 
with the exception of exercise These exercises arc not necessary in 
below the knee amputations They arc required m above the-knee am 
putations, especially in shore thigh stumps The loss of the lower at 
tachnienc of the adductor muscles causes ov craction of the abductor 
Development of the adductors and extensors of the hip are deffnwl) 
indicated in order to control the action of the prosthesis The loss ol 
the knee mechanism puts a double load on the hip extensors-tkt or 
extending the hip and extending the artificial knee 

Many artificial appliances such as teeth and e> eglasses requite no 
special instruction m their use The below the 1 nee artificial limb 
properly falls mto the same class The average amputee takes to if h ^ 
a duel to water 

The abov e the knee amputee does require special instruction in t f 
use of his prosthesis This instruction emphasizes the function of 
ance Nomullv balance is maintained by the foot muscles but s'nrt 
these are gone the amputee must now depend on the vicarious on 
tion of the hip muscles Rarely does the amputee receive such 
Here again as in bandaging and shnnking he is deserted b> t ® ^ 
geon But he is also deserted b> the hinb nnl er w ho considers 
completed when he fits the limb Thus the amputee has to e^rn 
to walk the way he learned to skate— by falling down a f 

times The limb maker cannot be expected to know the mec 
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walking Someone, therefore, who is competent nnd interested must 
be delegated to cirr> out this responsibility 
Difficulties m the adjustment of the amputee to his arm prosthesis 
are the result of failure to gi\e him the instruction immediately after 
the application of the apparatus He soon becomes impatient a\ith his 
temporary inabiht\ to manage and assumes tint his whole future will 
be like that He will, therefore, discard the prosthesis as more trouble 
than It IS worth unless he is trained to use it That training is more 
difficult than in the case of the lower extremity because the scapular 
muscles ha\c to take on the function of the finger muscles 
Prostheses— Lower Extremity —When the stump is shrunk by bandag 
mg or pylon, the leg is then ready for a permanent prosthesis What 
kind of prosthesis shall it be— wood, metal, fiber or plastic^ These are 
the questions facing the cuihan amputee The claims of rival concerns 
regarding the durability, comfort and utility of their respective 
materials is further clouded bv the special devices m joints, double* 
acting knees, special locks and so on The sui^con m the past has been 
m no position to referee the fight becw ecn rival concerns Controv ersy 
Will continue, no doubt, on the relative merits of the various materials 
and devices Regardless of the type of material the one most important 
criterion of value is that of /if Unless the limb fits the stump perfectly , 
•t is of no value There arc many limb makers who can make excellent 
looking and durable limbs yet who lack the artistic ability to make 
me limb fie the stump Limb making and limb fitting are not the same 
The English have recognized the importance of this special ability and 
avc developed a new type of hybrid professional, the limb fitting 
mrgeon as a go betw een for the limb maker and the limb fitter 
ignment, the placing of joints, the relationship of the foot to shank, 
t e knee to the thigh, types of joints, the need for locks— all are 
important factors m the art of limb fitting 
ihc next consideration is that of Height Because of its compara- 
tive lightness, wood (willow, poplar) has been the universally ac- 
ceptc material Duraluminum, fiber, leather and plastic have chal 
enged the supremacy of wood but have not yet displaced it The use 
P astic, however, because of its case in manufacture is the most 
venous challenge it has had to face 

u t e above the knee amputations, the loss of the knee mechanism 
^ quires a complete phv siological reorientation Weight is now a real 
and metal is m general preferable because of this fact 
^ er factors such as durability and response to perspiration (as m 
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leather) must he considered But the prmiar)’ consideration ts rtic 
character of fie. 

The amputee must also l>c msmictcd not onh in the use of hu 
artificial limb but m its limitittons The ankle joint should not be ex- 
peered to gisc unusual motion A belou -thc-knee apparatus should be 


TT~7 



Fig 21} ~Aboie, Mechanical arm with hook auachmem operated 
tached to opposite shoulder Below, Mechanical arm uith interchanges « 


simple. A high thigh amputation should be given the assistance *> 
double-acting knee or a gravity lock A peluc belt replaces ^ ° 

fashioned harness and a brake at the knee repfices the contm 

Proslhesh— Upper EKtremUy (Figs 213, 214) —The loss of the io 
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cvtremitj can be casil> compensated for In artificnl means because 
the function lost that of Mentbt hearing can he casiU reproduced 
When a man loses Ins hand or arm he loses the function of prehen 
Sion or gnsp \\hich cinnot l)C rcpnulutcd It enn on \ »c mutate 
Hence the arm amputee makes a less sitisfactors adjustment to us 
prosthesis than the leg amputee In tht hrst place he soon 
for the acti\e pursuits of life he can get along \cr\ \\c]\ '\it us re 
maming sound arm He learns that we arc all csscntialK one an e 
and that less than IS per cent of ojir normal actnirv requires u atcra 
grasping function There are mans thuihlc arm aiiiputccs who can get 


•<g 2I4-Cineplasnc prosthesis Hand manipulated directly ly muscles remain 
inp in the stump 


n^ong without prosthesis using the approximation of tlieif two stumps 
for prehension Others use simple de\ices such as a leather strap 
around the end of the stump into which \arious articles of dailv use 
1 {eg toothbrush razor) can be placed But for the majority an arti 
ficial arm is of distinct help m caring for their needs Furchermore by 
^ filling the empt) slcc^e the defect is camouflaged against the truculent 
public prejudice toward the deformed and limbless But what kind o 
an appliance shall we prescribe Shall it he the cle\cr mechanical hand 
demonstrated by the salesman from \ Company’ \ou nia> be dis 
> appointed w hen } ou tr> to use it because y ou can net er equal the 
artistic achievement resulting from lus twent> six jears of practice 
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Shall It be a hook or otiicf simile device’ it be a special surgjciJ 
tool like the Krukenberg or cmejilasiic’ 

The decision that is made must be one in which the character of ibt 
stump IS onlv a secondary consideration The prosthesis is not to be 
fitted to the stump but to the patient’s whole personality On his 
background, experience and imctcsts, his hopes, aims and aspiranow 
w fll the proper choice be made If he plans to do heavy w ork. a w orl 
arm of the hook type is desirable If he hopes to meet the public i 
cosmetic arm or a cmeplastic arm wiU be satisfactory 

The vhmme atm of refjabihtatwn ijr the socul adjustment of ih 
amputee tlsrouffb the deieloptitcnt of hu vsesitsl and physical ptKrCrs 
so that be can become self-supporting and self-stiffictent In the real’za 
tion of this aim, he must fuKiU two requirements (1) he must meet 
the requirements of daily hi mg, and (2) he must meet the require 
nients of emploi ment Proper fit and instnicnon m the use of his pros 
thesis wiU satisfi the needs of diili h\in^ \^^ofk 3d;usrment is a 
problem which requires ^ more discriminating tnahsis and undtr 
standing 

VOCATIONAL OUJOANCE AND TRAINING 

Vocational guidance, orientation and training cm be undertalen 
only' after an ciaiuation of the patient’s total equipment, mental as 
w ell as ph> sical An appraisal of tlic patient’s capacities and abilities 
fiis mtefcsts and aspifitions, can be obtained by observation, by mtef 
\ lew s, and by aptitude testing Only in a small number of cases is tHe 
hst procedure required When undertaken, the test results are oaV 
of value when they are eitlicr verv high or very low In the farmer 
instance it would indicate an unusual capacitv predicting successta 
acKicvetncnt A low score would indicate failure for the maionty 
those falling betw een the tw o extremes, test results are of httle ^ 
They are not indices of the pvticnt's total personahtv or powers Erwi- 
tional rnotiv'ation frequently compensates for poor innate 
while training can produce a good performance even with 
materia} The day of the fortune frfler and phrenologist vs ovet i e 
one can predict human behavior We find that the average man 
do the average job He will make mint false starts if be is nns 
until through exploration he finds his proper niche A few wi « 
up m frustration and blind alley |obs TTvose ubohavcwwnt?a™^^ 
personalities will follow their life pattern uninfluenced b> the ri- ^ 
of the day to day In mg until they have reached that goal, the se 
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v;hvch has been planted early m hfe because of identification \\ith a 
po'vetful influence, be it individual or situation 


F.g 21S 



^ Fiff 216 ng 217 

supervision of competent njstivitt.'tvjs, tVve amputee learns 
of the standard tools m a machine shop 

partial hand amputee can operate a drill press with 'cry hole 

’ll <foubIe thigh amputee tnes his hand at gem cutyng A veteran 

ihe hips he has suffered the amputation of both legs jvJst helow 

those who will be oterw helmed hv then disabilities 
avjlJ be others w ho w ill be stunulated to greater achie\ ements 
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lhcma)orit} )U maU satisfactory adfU‘.tnKnts The to nuke 
this adjustment \ull depend on nian> factors such as emotional 
stihihtv, strong tocational interest and opportunities to develop their 
interests by cducition and work training The improvement of mental 
powers through education on the grade school high school and college 
levels and commercial or trade training nn> not alwavs produce im 
mediate or tangifile results But the advantages arc none the less clear 
For those in tnilitarv service, especiall) m the jounger age group it 



Fig 218 Fig 219 

Fig 218 -Tins amputee lias found hs nchc doing precision v ork on ahthe 
turning out 155 mm howitzers m a ncarl»> plant 

Fig 219— The use of the hook prosthess in the operation of a gem cotuiig 
machine is illustrated li> this amputee a »e 
gone amputat on of the right ami liclow t 
hook Iw shrugging the opposite shouWcf 
a strap 

gives them an opportumtv to complete credits toward i high school 
diploma or college credits which help them to qinhfj for certain jo ^ 
requiring college credits r 

Trade training takes inim phvAJcilJv handicippcd persons ou 
the unsl died into the si died chss with greater economic return 
personal satisfaction For the amputee disililcd m jnihmO 
work training has mans values Trained to he i fighter e 
sloughed off minj of the controls and influences which make or g 
industrial workers and good citi/ens Through work tn«ung 
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learns those honicK )et important industrial \irtues sxich as punctu- 
alit), respect for propcrt\, the mIuc of a dollar Work training 
proMdes him also ^\lth a laborator\ to test out his vocational interests 
He learns to transfer the loj alties tow ard buddies, chiefs and sergeants 
of his combat unit to the industrial unit of which he becomes a part 
His fellow -workers now become lus buddies, the foreman and the 
supenisors must now take the place of the sergeants and the chiefs 

RECAPITULATION 

The processing of an amputee from admission to discharge takes 
the following course Evacuated from the South Pacific bv air or ship, 
the patient is brought to the hospital for the completion of the surgical 
management of his amputation stump Bv skin traction, special 
handaging, plastic repair and rev ision depending upon indiv idual re 
quirements, the stump is lirought t<i that final state which will make 
It fit an artificial leg w ith the maximum <if comfort and utilitv and the 
minimum of adjustment 

As soon as possible and even before the final stages of wound heal- 
•ng, the patient is urged to get out of licd Eong bed care only mten- 
^nes depression and anxiecv He is then placed m exercise classes At 
tst, simple setting up exercises arc given at stated intervals for general 
od> conditioning Special exercises for above the-knee stumps are 
®so administered He is urged to participate m sports Special svvim- 
wng classes are organized as well as tennis and liadminton if he has 
lost an arm 

As soon as the stump is sufficientlv conditioned, sometimes within 
T, ** weeks after operation, a temporarv prosthesis is applied 
■s IS made of a permanent foot and regular ankle and knee joints, 
3 fi p aster-of-parjs buckets These plaster huckets into which the 
mp fits can easilv be changed as the stump shrinks Occasionally the 
can be applied without an intermediary temporar>' 

^During this period the patient leafns to walk and balance himself 
stump to meet the demands of w eight beanng At the 
final^ stump shrinks thoroughlv and reaches that rclativel> 

is ^ permanent prosthesis can be applied When this state 

for f 11 conditioned to use the prosthesis for work demands 

disch ^ social activities such as dancing When he is 

the patient has a fine looking custom-made leg prepared 
'"■"'et cU the demands nfcMhonhfe 
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In the early days of hospitalization, uhite the patient uas in bed 
recovering from surgical procedures, a limited program of occupa 
tional therapy was made available to him Leather work, fly tjing 
knotting, the care of miniatiire gardens, finger painting, carving air 
plane models— arc a few of the activities m which he is encouraged to 
participate These activities help to immunize him against the virus of 
“hospitalitis" with its indolence, ptocrasimition, and lack of ambition 
The stimulation of interest bv leather work, whittling, or lapidary 
vv ork arc stepping stones to interest in correspondence courses or a 
self-help course m Diesel engines The patient is thus prepared for the 
services of the Educational Services Officer who will spend consider 


able time discussing plans for his future 
When the patient is ambulatorv, an opportunity is made available 
for more intensive counseling Tlic patient's whole background is spot 


lighted and all the facets of bis pcrsonalitv arc cvplored This requites 
not only technical competence on the part of the counsellor but 
definite rapport v\ ith the patient w ithout w Inch the efforts of the Edu 
cational Service Officer arc wasted Personal magnetism will frequently 
compensate for even limited icchmcnl ability in this field The patient 


must sense the v ital interest felt in his w elfarc 


In helping patients arrive at satisfactorv vocational ob)ectives itnuy 
be necessary to avail ourselves of dcniied psv cliologicat analysis y 
interviews, observation and special tests Some wish to go into t e 
fields of law , dentistry , baUisiics, radio, w cldmg, elcctncity, farnungi 
and metallurgy Some phn to vv ork. as machinists, v etennanans, 
and feed buyers, and so on Rcprescntativ es of the State Rehabilitation 
Red Cross social service, and the United States Employment Semee 
are also consulted for advice and counsel Special cases arc revieue 


at weekly conferences by the entire rehabilitation staff , ^ ti 
The choice of the training program must meet with the u ^ 
proval of the patient It is be who makes the selection vit 


assistance and guidance of the staff hnswtal 

Traimng must take into consideration the period of the 
stay and the necessity for frequent interruptions for surgery an 
fitting It can be confined to self-help courses and tutorial 
on the Compound Courses on the grade school level, ig jjjrc 
level and university level arc also available Some of these cov 


given m the hospital, others at nearby' institutions 
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J M , Seaman Second Oass, had an amputation of the four fingers of lus 
nght hand He uas interested in a career in medicine and slioued that he was 
qualified on the basis of his past educational performance and b> his high raung 
on an intelligence test He was sent to a ncafb> Junior College to commence his 
premedical counes and to mahe up high school deficiencies 


W C, Seaman First Qass, with a nght below the knee amputation, wished to 
become a watch repairman Through the Ohfonua State Rehabilitation Bureau 
"e arranged for him to ti> his sUU at this trade He found he had neither the 
basic dextent> nor the inclination to carrj on this t>pc of work We finally 
found the tjpe of work he desired with the Tennessee Eastman Corporation 
This man made lus mistakes while in the hospital and escaped the frustration of 
these false steps after discharge where the) would have been more costl) 

TJv^ Private First Class, with an amputation of the right leg above the knee 
from Wounds received at Cape Gloucester, was an apprentice lens grinder before 
entenng the service, hav mg completed one > ear of apprenticeship Arrangements 
^ere made for him to conunue lens gnnding and to work off more apprentice 
ship tune while convalescing 

Pnvate First Class, a paratrooper, lost his nght leg above the knee at 
ou^nville He had completed one >ear of college preparation for forcstr) but 
ad railed in chemistry He was sent to a neatb) Junior College where he not 
® y made up his >ear of chcmistrj but is continuing his college work while his 
convalescence progresses 

Corporal, was attending school when he enlisted m the Marine Corps m 
\l Gunshot injuries caused the loss of the use of his right arm 

ac me shop training and mechanical drawing are the preliminary steps he is 
S to enter a universit) after the lemiinaiion of his service 


PU^CEMENT 

\\ork training projects are designed for two purposes In the first 
P3ce, the over all training serves as a preliminary field of exploration 
rom which the selection of a permanent vocation may be realized 
Jn^portant that the patient should avoid frequent changes of 
^ s a ter his discharge He can make these changes while he is still a 
P lent in the hospital without severe consequences m the nature of 
and lack of fruitful achievement 

fo atnputee, vvork training affords an additional opportunity 

5 how well he conditions himself to the demands of the 

. general fatigabilitj as well as adaptation of the amputa 

B stump to the job requirements 
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AVA, Aviaiion \Udi»ni«s Mate Second Class, who lost his nght leg bebs’ 
the l^ncc, will find a place wsth his unde who operates a large mechanial doi 
lal tifficc \\ ork training has Iwen pro\idcd fot him in the Nasy dental clinic 

IlwA . Gunners Mate Second Class, «iih an amputation of the left leg aboie 
the knee, wants to hcconic a hallistics expert and n being p\en work training m 
one of the counir> police offices 

JB, Scrpc-im wIki suffered a gunshot wound of his left hand, ts empJo)ed 
ar the State Game 1 arm, A oums die, CsiiFomia, breeding pheasants and panndges 

GC, Scaniin Tirst Qass with an aniputatum of the left arm and with the 
hivs of his left c>c 15 working as a ghvs blower at the Radiation f-aboratory of 
the Umscrsity of Caiifomti 

J G , Prisatc first Class, with an anipuiation almic the knee, is a refrigentot 
mechanic for a large boiilmg company in A'allejo 

Others are employ cd m aircraft assembly work as dectneians and niachmsis, 
as iMwkkccpcrs, draftsmen, print en, rclcphonc sen >ce men, auto rrpairroen whole 
sale meat handlers radiomen and so forth The man) industrial and commercul 
enterprises in the Mtinuy of the hospital arc glad to employ these boys Thr 
employers arc assured of loyal competent and eager sen ice The trainee* srt 
prn\u(cd with opportunities that galsamre latent powers into action 

There arc some for whom Urge pay steady employment or professional 
careers arc no great mccntisc B5 Coxswain wants to he a skating rmk mw 
ager, blit he is taking typing at txening School in order to be able to me« 
some of the business proldems of that type of job 

G P Pniatc First Class ssas formerly m the show business A^ocatioml t”''’' 
mg held no appeal for him for c»cn with Ins leg amputation be still feeh that 
he can go back to the kind of life xihicb has always meant color excitetneiK 
and deep emotional interest for him 

Thui It can be seen that mas^ production methods cannot he applied 
to the solution of the mdnidml problems of the amputee Cer»in 
principles, however, must be oiiservcd In the first place, phvs'c* 
restoration must be complete By this we mean that surgical and 
cnl care must have been complered and that the loss of a meniher 
must be replaced b> the best type of prosthesis It means also the 
of convalescent training and conditioning phv’sicail) and menta \ 
which will restore the paticnt’i geneni physical constitution 
best possible state and prov ide him w ith a new outlook on 
means also those technical measures m the field of occupational therapi^ 
which will help him rebuild impaired structures and restore t t’ 
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function The second phase is that of \ocational guidance and training, 
and here common sense must lie the Insis for the dispensation of ad\ ite 
and counsel 

It IS necessars to a\ ail ourscl\ cs of the iwstince of all those agencies 
and groups that are participating in the national program for the final 
adjustment of the induidual to (.ixilnn life To this end, a full time 
representatn e of the United States Iniplo\mcnt Ser\ice is in the 
hospital for the purpose of completing the details nccessarv for the 
final referral of the amputee to a specific joh m his home commumts 
Registration A\ith this sersicc assures the amputee of direct contact 
with Its Veterans’ Representative m his home citv The job begun m 
a work training project at tlie hospital or a similar one can thus be 
continued after discharge 

A full time representative of the Veterans Administration is also on 
the premises All veterans service liencfits arc explained to the amputee 
before he is discharged and the ncccssarv forms completed to estab- 
lish his right CO pension and ocher benefits Through this same repre- 
sentative, vocational training begun at the hospital mav be continued 
under the auspices of the Veterans Administration without anv time 
lug because of discharge 

But for the value of the program let us look at the records of a 
cross section of discharged amputees How have these amputees fared 
‘n returning to civilian hfes 


'ille Class who lost his right arm at the shoulder at Bougain 

l/ continuous empIo>ment with an automatic music compan> In 

ition to this satisfactorx work adjustment his adjustment to communirj ac 
“"Wes IS 100 per cent” 

^ Li«son officer between workmen and engineers is the position cnjo>ed b> 
•• First Class who lost hts right arm at the shoulder at Cape Glouces 

sst preference is for electrical engineering and he plans with the as 

field'^^^ ® Veterans Administration to take a refresher course m his chosen 
father" csentuall) go into business for himself He is a prospectne 

himself*” great pride m hts home which he is remodeling and redecorating 


belo\v'^\ ** discharge MB Fireman First Class who suffered an amputation 
jp , ® right knee at Guadalcanal has been continuous!} cmplojed as a 

kg s'o*^l l” ^ shop He en)o>s a full social life and uses his artificial 

o s ilfullj that man} persons base no idea he has lost a natural leg" 


the words of one patient, H S, Pharmacists Mate Second Class, 
nc'er thought much about rehabilitation until our present pre- 
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ilicament It can mean evcrj thing or nothing Ever) thing to 
tlic man wjio is farsighted enough to realize that soon he \vill be out 
in civilian life competing with men like himself who have recenth 
been discharged 

Other wars with their quota of disabled veterans have left manv 
w itb the disillusionment of broken promises It is the aim of the Re 
habihtation program at Marc Island to fulfill these promises not afttr 
demobilization but before discharge, thus realizing the ideal that ‘the 
object of ill help is to make help superfluous ” 
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DoNALU r. CoDURV, M D 

Lieutenant Co\tMAM)Eft, AfcmcAi CorpSi UNtiEo States Naval Reserve 

RECE^T publications pro\ide a comprehensive picture of the rein 
bilitation of head injury patients, particularly during their period of 
convalescence It is the purpose of this paper to portray the plan ad 
\ocated m a Naval Base Hospital stationed m the Souths est Pacific 
during the early months of the present war and to present the general 
pan of handling patients with head injuries upon their admission to a 
Naval Hospital in this country. The initial treatment of the patient 
With a head injury may be the most important m his entire program 
hcrefore, the various stages m the care of these patients uill be 

reviewed 

INITIAL TReATMENT OF HEAD INJURIES 
Concussion Injuries —That group of patients frequently referred to 
ast concussion cases, m which there is no external evidence of 
trauma with the possible exception of a ruptured t>mpinic membrane, 
“®tiuently need adequate barbiturate sedation, much reassurance 
an sometimes restraint Early evacuation of these individuals from 
duty^^*^^ zone is desirable, though many can be returned to 

Severe Intracranial Trauma without Compounding —The cases of se- 
trauma in which there is not a compound wound, as 
ig t be produced bj being struck with a blunt object or by being 
vn against a tree or budding, require careful observation for pro- 
essioti of signs which may indicate massive intracranial hemorrhage 
l^n ra- or extracerebral) The state of consciousness, pulse rate, pupil 
i^ty signs, deep and superficial reflexes, motor malfunction and changes 
above are signs of much value Brief notes made 
sh examiners of such patients are of inestimable value and 

ment patient as he is evacuated Supportive creat- 

^vho indicated m some patients of this group, and m those in 

toni^ i^^i'ebral edema appears to be producing alarming signs hyper- 
may be utilized to advantage as may a carefully done 
fiuid "'i^^ the slow' withdrawal of small quantities of spinal 

3rely, a midlme suboccipital trepanation over the cisterna 
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tmgni with continued cisternal dninagc hy mcins of a rubber dim 
util result m ilmost phcnontcml irnprovcmcnc tn the tadividualuidi 
marked respirators dirticultj 

This group of patients, including those with cerebral contusions, 
hteratiom and diffuse petechial hemorrhages, ts atded matenaljy b\ 
the application of nursing details uhich arc often regarded as tnsui 
riciatinn of the head— the circuhtion and state of consciousness per 
mitting— IS \algat»lc in aiding \cnous return from the head and in 
lessening edcnia and diffuse cd! destruction If the patient is comatose, 
he should lie scmipronc to permit the external escape of saUxary and 
nas.ll secretions so ns to lessen the hkehhood of aspiration uith a re- 
sultant piilnionar) coniphtntion Oiangmg the position of the patient 
cxerv few hours if his condition permits also aids in combating pul 
monarv infection. An adequate fluid intake is essential and can be 
supplied through a nasal tube if the patient remains w an unconscious 
stite Lavatives, sedatites. sulfonamide preparations and essential food 
stuffs can also he administered through the tulie 
The Inrbituratcs arc most samfacton for sedition (given oralh 
h\ nasal tube, or rcctalh ) and aspirin ind its compounds, uithorMith- 
out codeine, arc used for relief of pun In general, morphine o not 
used lietause of irs dcpressint iction on the respirator)’ centers iifiich 
mil 'ilrcnds lie oserrased and the pupilbrs constriction it produces 
Houctcr. tf the pitieni k suffering from piinful injuries elsewhere, 
morphine should tertaml) be gixcn Dilaudid has been obsened to 
produce 1 striking diminution m signs indicitise of midbram irri« 
hon without causing am deleterious effect on the respiratory cen^ 
Paraldehsde is given to the patient who n cxtcssivel) irritable or 
s lolenf— uimll) In rectum 

Compound Freefures of SluW— The initial trcatnicnt of rhe psiieat 
with a compound fracture of the skull resoUcs itself into a few simple 
procedures Ohvioiislv, shock must he conihared, if prescof, and piasna 
IS mvahnhlc The head wounds arc adequareb eared for temporal!) 
h\ shit mg the hair short for ilwur 2 rnches around the peripbert. et 
cising all dcsitabzcd scalp ind coicmg the wound well xxith 
mtde cr) seals Practicalls’ all of the head infOf) cases that cime tin «r 
our observation had some sulfonanudc preparation m the wound an 
in none of fhese individuals xvtjs there an> ei idcoce to sugg«i ^ ^ 
the presence of the drug was m any way hannfu! A dry 
should be fastened securely m place, as can readd) be done ' 
stockmette t>pe of covering Vasclme smcired ihout the per^f ^ 
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of the wound diminishes the amount of foreign nntcml which can 
enter after it has been dressed An eirU liooster dose of tetanus toxoi 
IS advocated Patients with compound fractures of the skull who are 
tonscious are started uiiincdiatcK on one of tlic sulfonamide prepara 
nons, prefenbU sidfadiaymc m a dose of 2 gm followed c\cr\ four 
hours b\ an additional gram, for several da\s 

TRANSPORTATION 

Transportation of the patients with head injuries was so satisfactorv 
as to make that problem a minor concern The first stage back was 
b> litter, and from the first hospital area ambulances were available 
Practicallv all of these patients were brought to the island where our 
hospital was set up bj transport planes This necessitated a si\ to sev cn 
hour journey b) air, but the patients tolerated the trip verv well in 
almost e\er> instance Occasionallv a patient with severe intracranial 
injurv would exhibit restlessness and mild respiraton diffitultv if bad 
weather forced the pilot to flv at higher than optimal altitudes, but 
with a descent to a lower level the patient would quiet down 

base hospital management 

The hospital which is to handle head injuries should be full> 
equipped At least one neurosurgeon trained m the treatment of acute 
head injuries should be on the staff, and there should be able assistants 
Adequate x-ray facilities are essential A nursing staff with training 
for this tvpe of work is highly important Equipment must be com 
plcte including suction, elcctrosurgical unit and metal clip set for 
hemostasis 

Treatment upon Admission —Upon arrival at the base hospital, head 
lujurv patients are taken by nnibulances, in the same litters thej oc- 
cupied in the plane, to the neurosurgical ward and there transferred 
to a surgical bed Those who are conscious and able to swallow are 
Suen nourishing fluids An appraisal of the local and general condi- 
tion of each patient is made and stereoscopic roentgenograms are made 
3s soon as the condition of each permits With these exceptions, un- 
css there is obvious reason for immediate surgerv, the patients are 
isturbed as little as possible for twelve to eighteen hours Sulfadiazine 
as outlined earlier is initiated shortU after admission and an 
c Oft made to keep each patient receiving sulfadiazine on a charted 
of 3500 cc or more of fluid Sodium bicarbonate is given m 
‘^<’ojunction with the sulfadiazine A nasal catheter is introduced into 
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the stomach of patients ^vho arc uncon^ious and fluids, sedatjm and 
other medications and noun^ment are given through \ An indwd! 
mg catheter is secured in the bladder of tlie unconscious patient and 
drained e^ erv three or four hours 
Operative Treatment of Compound Fractures of Skull -The operative 
treatment of compound fractures of the s}.y!} is simplified as much as 
possible The scalp is shaved complete!) immcdiatcU before operation 
(3 wide area about the wound having been shaved at the first dress- 



Tig" 220~Patiefit j P X «> showing occipiral <fefccr with nwtaHc 
body near midimc of left frontal lobe Fonher debridement necessary in P 
area but frontal lobe metal wiH be Jet alone 

jng) washed with soap and water, scrubbed with ether afld coait*^ 
w ith tincture of merthiolatc Procaine 1 per cent locally alone or w 
combination with pentotha! sodium intrav enously, is the anesthetic o 
choice The scalp and skull are debrided as widely as is tieccssaiy ^ 
remove dirty and devitalized tt^e Dghty per cent of our 
had penetrating wounds of the dura and m these the dura was « ^ 
w ise debnded Damaged cortex is removed by suction and the t 
surgical loop unless the area involved is considered essential (m 
visual or speech cortex) nve rcmov«it of this tissue i? facihrat' 
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adequate lighting, irrigation with normal salme (105° F), controlled 
suction, and the use of electrocoagulation and sih cr or tantalum clips 
Fibrin foam was not available but it should prove a valuable adjunct 
Foreign bodies that are accessible arc removed unless the procedure 
vull necessitate the destruction of much tissue or of essential areas 
Deeply embedded metal fragments arc not disturbed (Fig 220) 
Sulfanilamide crystals are left m all of the wounds, cortical and 
cxtracerebral In some instances when bone wav was not available and 
oozing from the bone and dura was troublesome, sulfanilamide crystals 
Mere packed against the bone or dura with a resultant cessation of 
the oozing The dura is closed when possible, however, if the wound 
which is being debrided is several days old, it is better to cover the 
dural defect with tantalum foil (or hbrm film if it is available) than 
It IS to slide in adjacent dura and m so doing break, down already 
established barriers to infection Closure of the dcbridcd scalp wound 
IS facilitated bv stripping the aponeurosis from the undcrly mg tissues 
Parallel incisions may be required to further loosen the scalp so that 
the bony defect mav be covered None of the wounds in our group 
of cases were drained Closure of the scalp is effected with one laver 
of interrupted silk sutures Spinal punctures for drainage were done 
m some instances to lessen tension on the wound 
There is still much debate on bow long following injury' a com 
pound fracture of the skull may be operated upon with safety The 
average time intervening between injury and operation in our group 
of patients was 5 6 days Some of these patients were evacuated from 
our hospital a few days following operation so that an adequate 
follow-up was not possible However, in none of these patients was 
there evidence of meningitis while they were under our observation 
One patient developed a superficial infection in a postoperative hema- 
toma of the scalp wound, but this infection subsided in ten days An- 
other patient entered our hospital with a large and grossly infected 
compound fracture of the frontal area and we are informed that he 
later dev eloped tvv o cerebral abscesses No penicillm w as available at 
this base hospital 

Only one patient with an extradural hemorrhage was encountered 
Five hours following injury a subtemporal craniotomy was done and a 
brge extradural clot removed and the bleeding vessel ligated A de 
compression w as not earned out because of difficulty encountered with 
dural oozing His postoperative course was uneventful Subdural 
hematomas were treated by removal of the clot with suction and irn- 
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guion and a small dccompmsion through which drainage uas ef 
fcctcd with a Penrose drain for tucnt> /our to forty e/ghc ham 
Spinal puncture for drainage of fluid was employed postoperatiselj 
if deemed necessary 

Convalescent Care — Pmcticalh cterv patient with a compound 
fracture of the skuU had one or more other wounds and his con 
nlesccncc was altered bj the ninirc of those wounds In general the 
patient w as kept m bed for at least a w eck and then gotten up for 
short periods and encouraged to progress as fast as his general condi 
tion permitted Patients who were not pnnlyzcd were assigned to 
helping those m the ward with incapacitating wounds and the cate 
the latter recened b\ these untrained ward worlers was hcartenwi 
At first ir seemed that segregation of the head m}ury patients would 
1)C bcncfitia! but it was soon apparent that the patients were more 
cheerful and interested to a greater degree m their progress when ihej 
were m a ward where other tapes of patients were being treated It 
was found helpful to trace other wcmlicrs of a mans unit who might 
be in the same hospital— such contacts aiding the individuals norale 
and frequcnrJs proi nJjng i aJuabIc dara regarding rhe manner w which 
he w as w ounded Patients able to be up and about w ere permitted w 
visit the mosics mglitly and in general were entertained by such duet 
Sion A few of these patients and almost without exception they were 
ones who did not have penetrating wounds of the head were upset 
bv the movies or news shorts in which battle scenes and soundswete 
reproduced 

Patients who Iiad been sent to the base with a diagnosis of con 
ussion or bhst inyurv were usualU handled bv the neuropsve i 
atnc department inasmuch as the svmptoms complained of 
mdjcativ e of unrest necessitating mental ohscrv ation All of these ^ 
tients were examined carefully from a neurological standpoint 
only rarely was there demonstrable evidence suggesting organic bran 
damage 

VA THt ismtRW. hospital 

All patients with severe head inyuncs were evacuated from the base 
as early as their condition permitted when transportation was ava 
able This seemed a logical procedure since the hospital and ambu an 
ships were well staffed and able to care for such patients 
It was felt that patients could safely be moved within a s 
follow mil surgery if their gencnl condition was „ 

knowledge no ill effects were produced by such a proccdii 
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who had sustained a concussion or who Ind c\idcnce of cerebral 
edema and possibl) a slight contusion s\crc retained for treatment and 
some of these m ere able to return to dvitt 1 hrec patients m this group 
had been struck b\ falling tocoanuts lach man had been knocl cd 
unconscious, but none had c\ idcncc of skull or brain damage 
Head injura patients rctci'cd in a nasal hospital in this countrs 
from o\ erscas are in s ar\ mg stages of healing and cons alcscence Some 
need further im estigation Sonic need plastic surgers and others re- 
quire onl) socationil guidance 

Almost all of the patients who return from a combat area follow mg 
head injuries complain of headache Some of these patients arc re 
he\ed b\ hospitalization or duts in a cooler climate Others iniprosc 
r^pidlj following or coincidental with a leave 
Encephalography— Mans of the patients arc not benefited b> climatic 
or cnvironruental changes and their condition is difficult to evaluate 
w IS m this group that cncephalognphs is helpful both as a diagnostic 
and therapeutic aid Encephalographs is not carried out until a care 
ful neurologic examination lias been made, and papilledema is regarded 
a definite contraindication to such a procedure The tcchnic that 
has been found to be most suitable is the simplest, that cmplo> mg one 
spinal puncture needle and using air for the contrast medium Man> 
complicated set ups have been observed, with different gases injected, 
ot the exchange of 10 cc of air with 10 cc of fluid until the desired 
amount has been injected has prosed quite satisfactors , contrary to 


criticism offered that such a method m rcalits ‘massages ’ the 


the 

hrain Congenital lesions, post trauimtic atrophs , gliosis w ith rctrac- 
brain and hematomas nn> be visualized b> this procedure 
c treatment, if an), in these cases is indicated b) the findings on 
encephalographs A few patients who have adhesions between the 
^tac noid and dura will show, with special studies, collections of air 
the* ^ space The exchange of spinal fluid and air initiates 

^ of these adhesions and permits the escape of air into the 

ural space The passage of this subdural air over the cerebral 
rotation of the patients head seems to relieve the 


in a small percentage of individuals, theoreticallv bv break- 


g arachnoid dura adhesions which produce pain h) traction Other 
to be relieved of headache following encephalograph) 
^ftcT findings arc visualized Still others are not improved 

f and must be investigated for ssstcnuc lesions and 

queni j from a ps) chiatnc angle 
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Lafo Trefttmenf of Open Craniai Wounds and Skuil Defects -Th« 
treatment of open cranial rounds m a late stage, je after seienl 
weeks, IS one for much discussion For example, a patient who had a 
Urge left parietal wound sexen weeks preceding admission now hisa 
\s edge like defect of his head-scalp, skull, dura and cottt\-so that it 
has the appearance of a melon wath a slice remoxed (Fjg 221) An 
abscess has developed m the wound of the brain, and the abscess has 
been drained Now there is an exposed surface of brain, roughl) 5 ^ 
b> 3 0 cm sunken 3 5 cm beneath the skull w hen the patient is 



Tig Z2I -Patiem A F W Photograph showing targe area of ftposetJ cone* 


kept m a low Fowler s position It is probably best to follow c 
icrial flora on the surface by cultures and to unhze 
therapy and penicillin localI> and by injection, and, 
tune arrives, to close the defect with a tantalum plate and s i e s 
over this metal insert , 

In recent months, conflicting opinions have been 
use of tantalum m repairing skull defects particularly those 
which the tantalum tv ill be m contact w itJi underl> ing jjjynt 

film has not been available to this hospital and m »ts absenc 
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has been used for repair of bony defects, c'cn though there is no dura 
between the corte\ and the metal 

The reasons for using foreign material for covering i skull defect 
are mulnple, \iz impro\ement m the appearance of the mdividunl's 
head, pre\ention of adhesions between the scalp and cortc\, obviation 
of the symptoms of hghthcadedness, dizziness and of the brain’s 
falling out” complained of by patients with large cranial defects, 
and protection for the cortex from external trauma plus the feeling of 
assurance such protection affords the individual Various types of re 



8 222 Patient A B Preoperative photograph showing marked parietal de- 
pression (See also follow mg page ) 

With plastics and metal have been described, and they will not 
te\ie\ved here Suffice it to say that the more complicated pro- 
utes are not the ones of choice merely because they require much 
^aration and multiple stage operations 
cut handled easily at the operating table— it can be 

an scissors, molded to the desired shape with pliers and 

0 d rongeur or rounded by tapping with a mallet on a rounded 
and fixed securely by multiple sutures through the 
•Phery of the metal and the bony defect Where the junction of 
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1 1? 223 Patient K 11 Prtopcrati'e x ra> of skull showing Urge pwiecal horn 
defect and infected frigmcm of bone (Set also preceding page) 
lip ■’24 -Patient A 1) Postt pcraiive x showing tantalum plate on latera 
Mew Tantalum foil used at ed^cs where junetiin was mcomplece 





Tjg 2 ^ ^ ” 

227-patjpnr R Jy Preopcrati\e \-ta> re\caling bon> defect, left parietal 

? 2-8 -Patient R D Encephalogram, retcaling dilatation of the left lateral 
tcntnclc, anteroposterior (See also following page) 
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Fig 229 Fjg 230 

1 g 229 Patient R D Encephalogram showing d latai on of left temponl horn 
poscero anterior sicw fSce also pteced ng page ) 

Fig 2J0 Patent R D Postoperative x ray shows tantalum repar lateril s ew 


; 


Fig 
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the metal and bone has been imperfect— a matter of millimeters— 
tantalum foil has been laid across the metal plate and bone to co\ cr 
the defect and keep the scalp from contacting the cortex Obscr\ation 
of a patient after the latter procedure confirms the feeling that such 
cmplojmcnt of foil xMth plate is suitable in a J'lfigcd t>pc of bon\ 
defect where one wishes to presen c as much of the remaining bone 
3s IS possible A snug dressing o\cr the wound m which a tantalum 
plate has been placed tends to lessen the accumulation of blood and 
fluid between the scalp and the metal and obviates aspiration of such 
fluid (Figs 222-231) 

Insufficient studies have been reported on the use of intraspmal and 
intraventricular penicillin to permit an> dogmatic statements as to 
dosage but it is obvious at this time that much larger quantities can 
he safely employed than were at first advocated 
Pafienls wdh Convulsive Seitures —Individuals with convulsive attaci s 
secondary to injuries m service have been few jn our experience and 
then the pathological findings have been diffuse rather than litnitcd to 
s ymg/e cortical scar or memngoccrebral cicatrix Pneumo cnceph 
olograph) has been used routinely elcctrocnccphalographv not having 
been available Vocational training has been instituted and phenobar 
hital or dilantin therapy employed for these patients In only one of 
our patients x\ere convulsive seizures associated with a large hemor 
rhage in the subdural space and when it was evacuated the attaci s 
ceased 

EDUCATIONAL RECREATIONAL AND VOCATIONAL PROSRAMS 
Once the patient is over the acute stace and can be up and about 
moved about m a wheel chair or can be instructed in bed 
he is paralyzed an educational or vocational program is attempted 
“atients in bed are contacted bv the department of occupational 
f erapy and some handicraft which appeals to the individual is taught 
to nun It IS heartening to see how some patients who have been dis 
coiuaged and tired of their treatment will brighten up and dispUv 
enthusiasm over some leather work they have turned out or over a 
niodel plane they have built The physiotherapy department con 
tributes much m helping those who are paralyzed by working with 
^and instructing them in self treatment by exercises 

patients who are able ro be up and active are contacted by the 
p officer and their capacities and potentialities investigated 

mythological studies may be made Much is done for these men b' 
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nrrmging classes for them at high schools, junior colleges and unner 
Mties in subjects the individuals desire to pursue in order to complete 
pre-war courses or to fit themselves for some t>pe of work they plan 
to engage in following their discharge from the service Intensive 
courses are not given at first 

Considerable recreation is encouraged and the recreation officer pro 
Tides mm) facilities for such Athletic equipment of many tjpes is 
available Concerts bj orchestras and bands do much to divert patients 
from their worries Dances are held where the men can go and find 
suitable partners Man) service clubs entertain frequently for groups 
of patients and provide an evening of fun and diversion Trips to the 
races arc sometimes available One of the most valuable breaks in hos 
pital routine has been provided h) trips of from one half day to 
several davs, sponsored by the Red Cross workers The trip ma> be 
for sight-secing, or mav include a horse show or a picnic, or mav 
encompass a \ isit to s<ime ranch home w here sev eral patients are house 
guests for from one to seven da)s A few weeks stay at one of the 
convalescent hospitals has done much to buck tip the spints of lads 
who have been unable for one reason or another to reach home for 


tt leave 

Patients who have some handicap which prevents their return to 
dut) or discharge from the service are often permitted to obtain jobs 
on tlie outside The openings arc numerous for such men and those 
-y who have secured work rcall) feel that life does hold a future for 
them These men report m to their medical officer once a week for 
Consultation and if ph> sioiherap) is indicated arrange to visit that 
-^department at an hour which will not conflict with their work 

Considcralile efforc is made to drive home to these patients who 
Inv e had injuries to their intracranial content that the) w ill not toler 
ate alcoholic beverages as well as those of similar capacity with non 
traumatized brains Usuall), no heed is paid to the first suggestion 
but repeatedl) , patients w ho are subject to convulsiv e seizures w 
have attacks following alcohol ingestion, and additional advice re ative 
to not drinking intOMcants is adhered to— at least for a short tune 
One of the special types of training that has proved invalua e is 
that of speech trammg for the patients who have a motor ^ 
The individual patient receives careful instruction beginning wit 
fonnation of various sounds and is earned through 
sounds to forming w ords and then sentences Inasmuch as the 
patient usually has a hemiparesis or hemiplegia some other pa 
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who IS a dose budd\ helps the nursing care It has been the 
practice to ha\e the huddj sit in on the speech training and then 
spend much time out of the formal class helping the patient learn and 
relearn his sounds, \ocabular} and phrases The a\ork that these \olun 
tar} assistants have done is a tribute to unselfishness in American 
)ouih 

The speech teacher can accomplish much b\ his or her own m 
gcnuit) Our patients have been fortunate m having one who enter 
tains for them at home, and insists on their talking and asking for 
things desired before thev are supplied This t> pc of training has with 
out question been grossU neglected m the handling of mdiv iduals 
with aphasia Patients who have had a transient aphasia and recovered 
have stated that when the) were aphasic thev felt complctelv helpless 
and dreaded living if such a state was to he permanent The enthusi 
asm shown b> our patients with aphasia when thev have mastered a 
new lesson and the hope which is engendered in them hv such nn 
accomplishment is m itself inspiring 

ENCOURAGEMENT AND REASSURANCE 
Throughout the entire care of the head injurv patient he muse he 
encouraged and reassured as to his future The lad w ith a fresh w ound, 
when conscious, needs a few encouraging words to carry him through 
the acute stage when he first realizes that his brain has been damaged 
Later the patient needs the encouragement of his medical officer while 
m the trving period of plastic repair and vocational training Before 
he returns to civil life he profits greath bv the reassurance his medical 
officer gives him b) helping him to secure a job so that he can realize 
he has the abilit) to earn a living With this realization he will gam 
confidence m himself These patients must be trained, as it were to 
the stage where thc) have the phjsical endurance and mental outlook 
vvhich will enable them to carrj on their work against odds when 
the} are discharged to civil life Such training w ill do much to lessen 
the percentage of failures and will decrease the number of men who 
ccome chronic patients in our Veterans Administration Facilities 


PHYSICAL RECONSTRUCTION IN ORTHOPEDIC 
DISABILITIES 

A Ma|or Rehabilitation Problem in Time of War 

Alfrid R SiiANDs, Jr , M D 

LituTENAM Colonel, Medical Corps Army of the United States 

Andrl Didf once reinarkcd ‘ All has alreadj been said, but as no 
one has listened, it is always necessary to start over again This state 
menc is not applicable to the ph)SicaI reconstruction of orthopedic 
disabilities, for \\ hile much has been discussed and written about the 
subject, all has not been said The following statement, however, does 
app]} ‘ MijcJi has been said, but as few have listened in rime of peace 
It IS alwa)s necessary to start o\er again m time of ^\ar In peace 
orthopedic disabilities are of minor interest to phvsicians, who see few 
such cases m thetr practice In war the number of orthopedic dis 
abilities IS great and the subject of their reconstruction becomes of 
major importance to all doctors Disabled seraicemen are now begin 
nmg to return to their home communities and to command the interest 
of every physician and la>nian It is most important now that everj 
doctor have an accurate knowledge not onl) of the causes of these 
\disabilities but also of effective measures for their reconstruction To 
/present a brief outline of this knowledge is the purpose of the present 
article 

First, It should be pointed out that the transformation of a ph>sicallj 
VI recked individual into a useful, self-supporting ciiizen is nor a 
chance happening but the result of a careful plan which includes the 
active cooperation of many members of a reconstruction team For 
the ph>sical and mental xchabilintion program the phjsicnn shou 
be the captstn of a team on which rhe physical therapist, the occupa 
tional therapist, the academic teacher, the director of vocational gm 
ance, and the director of vocational rehabilitation all play 
parts Later, as the final stage of the medical program is reache t e 
director of vocational rehabibtation assumes greater responsi it> 
When maximum physical reconstruction has finally been obtaine t 
doctor plays a relatively inactive part, becoming an advisor, ^ 
trained rehabilitation officer is now the full time captain It is 
418 
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sponsibility to place the \eteran m n job A\hich vill enable him to be 
as nearly self-supporting as his remaining phjsical disability will 
permit 

The choice of reconstructive orthopedic treatment, particular!) in 
the case of surgical procedures, is to a large extent governed bv con- 
siderations of vocational rehabilitation For example, an operation to 
increase the mobibt) of a major x\ eight-bearing joint, such as a hip 
or knee, partially stiffened by shrapnel wounds, is obviously not in 
dicated if the veteran is required to work in a standing position for 
ong periods of time End-result statistics show that following such an 
operation the joint ma) develop pain and weakness when subjected 
to excessive activity or prolonged weight bearing In this instance, an 
operation to ankylose the joint complctclv would be the procedure 
of choice 


fter full medical care has been earned out, all planning and train- 
"If xeteran’s rehabilitation will center around his permanent 

P ysical disability Consideration must be given to his educational 
satus,his adaptabiht), his intelligence quotient, and his interest The 
ype of work which this soldier can best carry out with his individual 
physical handicap will constitute the key to his final 
a 1 Ration After all variables have been carefully weighed, the 
IS select^cT'^'”^ vocational rehabilitation program for the individual 

^^thopedic reconstruction problems of war differ from those of 
extent, severit) and number The wounds are more often 
tissuK^^n 'vith extensive loss of muscle and other soft 

sulti^^ largest group are shrapnel or gunshot injuries, re- 

^^ore f ^®°by traps, mines, bombs or rifle fire The fractures are 
fhe multiple, comminuted and compound, 60 per cent of 

coiTiD^^ injuries m soldiers now returning from the fronts are 
fractures Many of the comminuted gunshot fractures show 
extensive sections of bone or multiple small fragments, 
^ problem in realignment Due to the frequent 

necessity of evacuating the wounded from one medical in- 
final att^ mother, it may at times be da> s or even weeks before 
of ntion can be given to the proper reduction and immobilization 
niediat repair of a fracture normally commences im 

^ ^ following the accident, this delay tends to cause a higher 
Houid b^f Patients with malunion, delayed union or nonunion than 
ound in a similar group of fractures in civil practice Before 
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surgcrj can be perfonned for the nnlunion or nonunion, a Urge de 
feefne space in the soft tissues ina\ Jmc to be repaired 'ITiistjpeof 
wound requires close cooperation between the plastic surgeon and the 
orthopedic surgeon m planning the most efTcctne reconstructne pro- 
cedures rrequentU, ir mas be months before the major orthopedic 
reconstruction can he undertaken 

The function of an cvircmitj is dependent upon muscle power 
Injuries of peripheral nerse trunks mas cause complete or partial loss 
of muscle posver and noss are associated ssith approximately IS per 
cent of extrcniits injuries m combat casualties The repair of nerve 
injuries bs the neurological surgeon is of primary importance m all 
rcconstructisc procedures and may be indicated m adsance of the or 
thopcdic operation hrequcntly, hosscser, it is possible for both plastic 
and orthopedic or both neurologic and orthopedic procedures to be 
performed concomitantly 

Orthopedic injuries of the ewcniirics /all mto three groups (1) 
those ss ith loss of the distal portion of the c'ttrcmity , that is, amputa 
tion, (2 ) those \s ith a loss of or break m the continuity of bone w ith 
out significant soft tissue injury, and (5) those with severe soft tissue 
damage with or without bone injurs 

AMPUTATIONS 

Ainpufatjon of the lower extremm »s appro\imate)\ three times as 
common as that of the upper extremity and is many times more im 
^ portant as a rcconsfructii e pwhUm The three most important facton 
m the phxsical rehabilitation of the lower extremity amputee are 
(1) the stw}>pf (2) tfe Ut/ib fttunf', and (3) the gjit, for these the 
surgeon, the hmb fitter and the phxsical therapist, rcspectixely, are 
primarily responsible 

The ideal stump has a freely movable scar, good circulation and no 
painful points on x\ eight bearing, and is the result of both gooosur 
gical judgment and surgical skill The clean sexerance of a nerxe OTn 
\\ hich IS afterw ards alloxv cd to retract into the soft tissues, is fol ow e 
least often by a painful neuroma The proper lex el for the ampu|ati°^ 
IS most important Experience has taught that long stumps of the owe 
leg, shore stumps of the thigh and stumps at the xxrist and * 
most difficult to care for properlv and fit with a prosthesis, t 
should he avoided w henex cr possible . 

In the fitting of the low er extremity prosthesis, it is paramoim 
the w eight be made to fail on a nontender portion of the stomp 
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extremity or on the tul)erosity of the ischium. It must be realized that, 
in the experience of most surgeons and limb fitters, a wholly end- 
bearing stump will seldom remain a painless stump. The choice of 
prosthesis depends not only on the type and condition of the stump 
but also on an evaluation of the patient’s ability to wear a prosthesis. 
Accurate fitting of the bucket on the stump and correct alignment of 
the limb on walking are the most important problems of the limb 
fitter and arc definitely problems peculiar to each amputee. 

Teaching the amputee correct gait and good walking habits is the 
third essential step in the rehabilitation process. If use of the limb is 
started incorrectly, the skin of the stump may break down and the 
limb may prove uncomfortable; the amputee may become dissatisfied, 
3nd his morale, which often is poor to begin with, mav become 
critically low. 

If sufficient care and attention arc given to these three steps, the 
amputee should maintain a good morale and rapidly adjust himself to 
his handicap. If one or more of the three steps has not been correctly 
completed, the amputee may become a constant source of worry* to 
me surgeon, the limb fitter and the physical therapist, and his rehabili- 
tatmn may be extremely difficult. 

I he problems in amputations of the upper extremity arc few. The 
preparation of the stump is the same. The prosthesis is not difficult to 
r, and its use is easily mastered. It is always surprising to find how 
quickly an arm amputee becomes expert in the use of his appliance, 
ouble hook (Dorrance type), which can be separated and ap- 
force similar to the grip between the thumb and the 
“Rger, is always more effective and useful in ordinary work than 
an artificial hand. 

'^JURIES CHARACTERIZED BY A LOSS OF OR BREAK IN THE CONTINUITY 
OP BONE WITHOUT SIGNIFICANT SOFT TISSUE INJURY 

constitutes the largest number of orthopedic injuries, 
fractures, both simple and compound. 

^ treatment of orthopedic conditions affecting the lower ex- 
foremost object is stability. In planning treat- 
stab V k first answer the question: “How best can 

ii> be obtained in the shortest possible time?” 
red'"^^‘* Compound Fractures.-nSw/p/e fractures, if early adequate 
immobilization w'ithout distraction are effected, w’ill 
promptly in 95 per cent of the cases. Furthermore, if correct 
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alignment is mamtaincil donng the healing process, no problem m re 
fninfitation should he offered Unfortunately, m time of uar, such van 
able factors as equipment, twining of the medical officer, uorling 
conditions and the like may make the accomplishment of satisfactory 
treatment impossible Lvciy medical officer treating bone injury is not 
a fracture specialist and is frequently working under very difiicuit 
conditions with inadequate equipment Results obtained under such 
circumstances are \ariablc, sometimes evcellcnt, at other tunes poor 
The poor results may consist of mahmion of the bone, stiffening of 
the joints and extreme atrophy of muscle and bone When these com 
plications occur months of surgical treatment, including osteotomies, 
bone grafts, tcndoplastics md so forth may he necessary before 
maMinuni benefit has been rccencd from medical care 
If the fracture is compound, as arc 7S per cent or more of the ftac 
cures present among battle casualwcs, the healing process may be te 
tarded Fortunately, m this uar, the infected fracture with months of 
purulent drainage is not so common as m the last war Compound 
fractures ire now being successfully con% cited to simple fractures in 
the combat zones m from four to nine days after injury by closure 
of the open w ounds under penicillin ‘ co\ erage ” A true osteotnj 
contiguous to a fracture site is now extremely rare When it does oc 
cur, It is usually due to (I) delay m debridement occasioned by un 
controllable circumstances, (2) mcompicte debridement in the 
dcfinitnc surgical treatment, or (?) incomplete removal of duty an 
unattached fragments of bone This favorable situation is a tribute o 
course, to the cfTcttJvcncss of early use of the chemotherapeutic 
agents, penicillin and the sulfonamides Even infected fractures « 
often heal if immobilized satisfactorily If the infection is of o" 
virulence it may stimulate rather than retard bone formation 
"1 lie ctrculatory and neural conipltcations of these fractures some 
times constitute the most serious phases of the injuries 
a true VolUniann’s ischemic paralysis accompanying fracture ol 
upper extremity is a rare occurence The same condition is 
occasionally m the lower extremity Obstruction of the 
externally by improperly applied plaster casts and splints is in 
common than internal obstruction from factors such as 
and blood clot In the treatment of these conditions, surgery is se 
indicated Therapy is directed toxvard establishing a collatera 
non and correcting or preventing contractures by the use o ^ 
and the physiotherapeutic measures of heat, nnssage and e\e i 
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Early repair of the sc\cred peripheral ncr\c is alwavs indicated and 
should be done by the neurosurgeon oftentimes before indicated bone 
surgery The results of htc repair arc definitely unsatisfactory as 
compared a\ith those of primar\ suture 
In the early period of this \\ar» the Orr-Tructa or closed plastii 
vied od of treating compound fractures was used c\tcnsi\cK This 
method imoKcd the use of prolonged, iminterniptcd and continuous 
immobilization of the part through efficient plaster fixation after a 
complete rcinotal of all dead and infected tissue Hou ever, due to the 
ccreasc of infected fractures and wounds, and the large nimiber of 
ea legs which followed this treatment, it is being supplanted b\ 
traction suspension w ith carh motion of all pans of the injured c\ 
tremity Piaster immobilization for simple and compound fractures 
^ bones of the lower cxtrcmitx is now being recommended 
period when the patient is being transported 
th fracture has healed m good alignment, the next problem 

^ ^^storation of joint motion and muscle power b\ a convalescent 
imng program whicli includes physical and occupatwud therapy 
activ the patient is encouraged to contract his muscles 

powe ^ rnove his joints to prevent stiffening and loss of muscle 
extensively comminuted or com 
Dorta ^ fractures treated in traction suspension The im 

stress^^^ D earliest possible moment is being constantly 

treati^ Prolonged rest with absolute immobilization is the key to 
conti"^ I healing fracture, but this inactivity should not 

inv than is necessary for bone union to take place Walk 

caliper^g^*^*^ fractures, w bile w alking 


for the^'°" fracture healing has not occurred after immobilization 
sidered of time a revised plan of treatment must be con 

the VI involve suigery, for the lower extremity 

^ avalking cast or caliper brace may suffice Weight 
bone f extremity with a slowly uniting fracture may stimulate 
followed by solid union If however, non 
P^ocedt ^ indicated or is ineffectual three surgical 

lossof considered for the nonunion without extensive 

open n *^bese are, (1) multiple drilling across the fracture line to 
posute^of circulation and subsequent ossification (2) ex 

excision f u removal of scar tissue and sclerotic bone 

0 the bone ends to a point where there is good circulation 


s are used for fractures of the femur 
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and fixation of the fracture ftagmenu. \\ ith a metal plate and screws, 
and (3) grafting of new bone across the fracture site h is not vvithn 
the scope of this discussion to describe these procedures m detail, an) 
of the tliree, liotvcver, may be follmied by solid union of the fracture 
Experience has show n that the onlaj or the mlay bone graft should 
be of ample w idth and length and that it should be securely fixed to 
the underlying bone by metal, preferably a nonclcctrol) tic alloy such 
as Mialhum or tantalum In the hands of most surgeons, the metal 
streu technic of fixing the bone graft has proied to be superior ro 
methods of fixation with absorbable sutures of catgut or kangaroo 
tendon or nonabsorbable sotur« of wire or heavy braided silk Fol 
low mg any of the three operative procedures it is necessary again to 
immobilize the part efficiently until there is rocntgcnogtaphic cxidence 
of new bone formation and clinical exidencc of rigid union 

Large Bone Defects — ITic long bone fracture with a large bone de 
feet, seen most frequently m the tibia, presents the most serious prob 
1cm m fracture surgery A popular procedure is the use of a portion of 
the fibula because of its strength and stability , at times as much as 
three fourths of its length may be required An alternative method n 
ro ts! c a long graft from the remaining ponion of the fractured bone 
or from the nonnal tibia In placing the graft, extreme care must be 
taken to remote all atascular tissue and to secure firm fixation with 
out motion of the fragments on cither side of the defect This can 
^ best be accomplished by doxctailmg the ends of the graft into pre 
pared ends of the fragments and by utilising vicallium screws Th^ 
^results of this type of grafting operation are good if meticulous aittn 
non IS paid to the details of operamc technic, but are not so good as 
those of grafting operations m which the fragment ends can he 
approximated 

INJURIES CHARACTERIZED BY SEVERE SOFT TISSUE DAMAGE V/ITH OR 
WITHOUT BONE INJURY 

The repair of soft tissue defects may hate to be effected before con 
stdcration can be gnen to a surgical procedure on bone This is ^ 
pecially true if the local circubuon is impaired by a scar tig i> 
adliercnt to underlying bone In this instance a complete resection o 
the scar and the application of a fwU thickness skin graft to the ^ 
nuded area mav be the procedure of choice To help to fill m a 
defect, the skin graft may contain subcutaneous tissue and be me 
Its undersurface by fat or muscle A bone graft should ne\cr e 
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tempted when scarred skin is adherent to bone at the proposed site of 
operation If such a A\ound breaks doavn, it is impossible to prevent 
infection from developing, and m most instances, such infection will 
prevent the graft from uniting to the bone fragments and so com 
pletel) annul the effect of the operation In some instances the plastic 
repair mav require manj operations over a period of months Dur 
ing this period, all orthopedic operations must be held in abeyance 
The plastic surgeon mav w ish to repair sev ered tendons \v hile cor 
recting the skin defects This is often the case when the injury m 
'olves the wrist or hand The number of severely crippled and poorly 
functioning hands is large Each case is definitely an individual prob 
lem Usually the skin defect and loint contractures form the most 
serious source of disability and demand months of work by the plastic 
surgeon before the end of the surgical phase is reached This must be 
followed by a long period of active physical and occupational 
therapy, which may or may not result finally m a usefully funcaomng 
extremity 

The repair of large soft tissue defects and scar tissue contractures 
about the joints constitutes the most important work of the plastic 
surgeon m orthopedic reconstruction After the plastic surgeon has 
successfully closed a defect or released a contracture, the restoration 

joint motion and muscle power can begin, now the rehabilitation 
process becomes primarily orthopedic During all of these procedures 
requent consultation between the plastic surgeon and the orthopedic 
surgeon has been essential 


injuries of the spinal column and thorax 
Injuries of the spinal column and thorax are of much less frequent 
occurrence than those of the extremities The orthopedist may be asso 
With the thoracic surgeon if the injury involves the chest, or 
the neurosurgeon if the spinal cord or peripheral nerve roots are 
healing of a fracture of the spine is followed by pain 
be ^ stabilization operation including several vertebrae may 

^ >n icated This, however, should never be done until (1) it has 
jen ascertained that the pain can be relieved with proper rest and 
thac^R ^^curs again on activity, and (2) the surgeon is convinced 
par 1 ^ P^^*cnt is a mentally stable individual Partial or complete 
follow mg trauma becomes a problem for nonoperativ c 
cas ^®^°ostruction when surgery is not indicated The number of 
^ IS Unfortunately large The application of braces and instruction 
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m their use form a most important part of the care of this type of 
patient Active muscle reeducation with heat and massage to improve 
the circulation and tone should alw a> s be employ ed m association with 
instruction in walking These ph> sical therapy measures are most im 
portant adjuvants m the rehabilitation of all orthopedic disabilities 
and normally are used following all surgical procedures on the tx 
tremities A well rounded comalescent training program is always a 
most valuable adjunct m enabling the injured veteran to attain the 
ultimate goal of maximum improvement of his orthopedic disability 

CONCLUSION 

I he importance of cooperation between the surgeon and the other 
members of the rehabilitation team should again be emphasized All 
members of the team should be in absolute agreement concerning the 
plan of rehabilitation, including its medical aspects Although the sur 
gcon may enthusiastically adv ocatc a certain operam e procedure per 
mission for the operation should not be granted if its result is m doubt 
or if It will not produce a soldier better qualified for locationa) it 
habihtation Teamwork is the kev to all rehabilitation and the surgeon 
w ho works for physical reconstruction is an indispensable member of 
the team which is planning and effecting the rcnim of the disabled 
serviceman ro a normal place in society 



PHYSICAL MEDICINE IN A REHABILITATION 
PROGRAM 

Herman J. Bearzy, M D • axd Frank H Krusen, M D , F A C P 


All branches of the military sciN'ice, Veterans Administration and 
cnilian medical departments are stressing the importance of rehabihta 
Hon Large, in his report on the British s)stcm of rehabilitation stated 
that "Rehabilitation may be defined as restoration to a state of robust 
health after injury or illness It thus connotes the restoration of free 
movement to stiffened joints, of \igour to tired minds, of courage 
3nd confidence to quailing spirits— m short— the physical, mental and 
ethical toning-up of the uhole individual being Obviousl> necessar> 
pn>sicall\ for most persons before resuming work after even a week 
m bed, it is less obviously— but perhaps urgently necessary psveho- 
ogicallv ” Josces* defined rehabilitation as "notlung more or less than 
t e conscientious planning and execution of those procedures which 


••‘V practice of medicine offers as a restorative measure to a person 
suffenng from any given disability, which inhibits the individual from 
® mg part in activities of a normal man, be they mihtar>' or civilian ” 
A stated that rehabilitation is the use of physical therapy, recrea- 
ional therapy and phjsical training to promote and hasten recovery 
irom illness or injury. 

has as its goal the restoration of earning pow er of the 
of^bl implies more than good medical treatment The use 

ood plasma, penicillin and perfected technics of evacuating 
^oun ed from battlefields maj save the life of the wounded soldier 
enough to transport the wounded to the hospital 
^ provide medical and surgical treatment promptly in an 

Iffe and restore health, there is a larger obligation to 
^nffenng and restore the patient to a full, useful life Re- 
pi *^^Hon must be a phase of therapeutics dispensed by a w ell trained 
rned^'^*^^ training in physical education and physical 

_^>cme and has some concept of correct psvxhiatnc treatment 


The 


preservation of the health of our servicemen and our civilian 


Pont 1 oi uui SCI V aiiv* V.LJ 1 

.. Ration IS the respo nsihilm of the Medical Departments of the 

Physical Medicine, Mayo Foundation 

'‘°n) Physical Medicine. Universit> of Minnesota (Mayo Founda 

section on Physical Medicine. Mayo Qinic, Rochester, Minnesota 
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Army, Na^y and ^^etcrans Administration and of the civilian medial 
groups This \\3r -with its lai^c number of casualties and the present 
acute shortage of inanpoucr has nude the nation conscious of the 
necessity for making use of alt the facilities at hand to restore the 
handicapped person to a nchcr, fuller life Because of these conditions 
a great number of rehabilitation activities are being started and man> 
governmental agencies are taking an active part m this program The 
Army, Nav) and Veterans Administration already have well fomiu 
lated programs under w a> The Office of Vocational Rehabilitation of 
the Federal Security Agenc) is directing a nationwide program 
through state agencies for the rehabilitation of disabled civilians The 
United States Employment Scrv icc is placing handicapped persons m 
industrial positions v. hich arc w ithin their capacity There are manv 
private groups or agencies that arc concerned m the rehabilitation 
problem Among these maj be mentioned phvsicwns, nurses occupa 
tional therapists plivsical thcmpisB and man) organizations that spe 
cialize m the training of the deaf, blind, pbj'Sically handicapped and 
psychiatric patients 

The talue of adequately planned convalescence has been demon 
straced by the British One of the drst rehabilitation centers to be es 
tablished was in the Ro>a{ Air Force This center was organized 
w tthm a few months after the outbreak of the present svar Under the 
leadership of Watson /ones, rehabilitation centers were developed in 
ten Ro> 3} Air Force orthopedic centers and fi\e special rehabilicaoon 
centers were also msntuced Of the thousands of injured men admitted 
'■^orc than 9J per cent went back to duty * More than 25,000000 man 
houre base been conserved m fifteen months hj the rchabihtsiion 
program of our American Army Air Force ” 

The Anny, Navy, Veterans Administration and many of the lead 
mg ufisversifics hate taken «p the task of miking the rehabilitation 
program a succe^ The Arm) Medical Department has enlisted or 
commissioned a large number of {rfiysical edacanon instructors to 
carr) on the rehabilitation pri^ram A Womens Army Corps recruit 
mg campaign to suppl) reconditioning personnel has been very sue 
cessfuk The rebibihtation program of rhe Navy Department as 
organised by the Bureau of Aledicine and Surgery has been in progress 
since April 194+ The program aims to secure mainnal adjustment o 
the individual patient cither for further militar) service or for return 
to civilian life There are being developed facihties m occupauona 
therapy, ph>sical therapy, recreation, welfare service and education' 
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xrd nr nfiHocir. 5^r drijss fj be nrramfed freer service, ccceselirjr. pee- 
Tccaricnir geidknee aec rcfocmticc rrgrrcinc erptcyrrxirr.- The 
Cerrerriev cc Fesnsvivarir is cr tem a cradtstre crvb?ice or pcv'xcal 
ce-Srier Harvard bas been ^raeretl $?CXCO by the Farrch Cccrrrrirtee 
force gab 5s he: e re cf feUctrshics nr pire^icil cediaee: the Uthrer' 
shy of .lEnegt:a J-IedTcal Scarol te rreefved a gaer cf $^XC0 frete 
the sere cciaehae “c saearrhee. fc c-tegraer cf ttachii^ and to pro- 
vide fellcrrsHr? for a perfed cf three rears for cer: traced in zredf- 
chie or relirsd basic saerxes. to scecbilire ci phvsical cediciec-”’ 

The Vccaccnal Kehaboiarfijir Aercechrees of which were 
approved by the Fresidect ctr JrTy tf. 19-?, were fomndated to pro- 
vide a u-arthre. as wdl. as a pea ce de g prccraa of rehabiliadoa for 
disabled persons. Sxrdey’* has set dowa a cocrplece pLia for the re- 
habEraricir cf the dhabCed persca which icclndg the fcUowing 
servnxs: 

I- Locszctz c' perreer cr tusS of rthaftTharifTe. It is important 
to locate scch cases as ea£y as possible in order to minimize the 
disorganrzmg c5scs rssnitmc from cental and emotional confiices. 
Hrrcg some assurance that a life of dependeccj* may not be theirs, 
such cdiTidcai can look to the future wnh hope. The cooperation 
of all privars and pcbFc health, welfare and other agendg and of 
indhridcals s cecessary c locatiug disabled persons and in caminp 
out die steps crrotTed" ir: the sucs^sfcl co m pletion of their rehabtl^ 
tation. 

— Phydraf arid ■mcjdcrul As a basis for detemuaing 

the individuaTs roal rehabiliraaoa nce&. a medical diagnosis is re- 
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been disroncd b) the effects of thetr wounds or other causes and 
those w ith mental and neurological disturbances require psydiiatric 
care m addition to other services, 

6 Vocatioruii trmmns^ TTtose disabled persons whose impairments 
have incapacitated them for normal occupation or who have ne\ei 
had vocational e-cpenencc or w hose stiHs have become obsolete due 
to changing industrial needs resulting from technical developments 
require \ ocational training 

7 Pinancial assistance Because of the fact that disabjemcnt comes 
more frequently ro persons tn the lower income groups, many handi 
capped persons will be m need of financial assistance to support 
themscKes while they are undergoing irammg 

8 Placement rw ewpJoyment 

9 Pollox^ up on perfoniimce m etuphyvieitt Follow up is 
needed to dcterniinc whether the handicapped worker was properly- 
placed Adjustments may be found necessan , medical follow up 
may be needed, a prosthetic appliance may require adjustment the 
individual may need supplemcntar> training or he may need some 
special assistance m adjusting himself to w orking w ith others 

Physical therapy or physical medicine may be defined as that science 
which deals with the management of disease by means of physical 
agents such as lighr hear, cold, water, electricity and mechanical 
agents 

Tlicre IS nothing particularly new or different in the modem con 
cept of rehabilitation The medical profession has been aware of the 
imporrancc of cure during convalescence for many years In fact 
Hippocrates and Galen referred to regoUted exercises foe the patient 
recuperating from diseases or injury The Greek gymnasts taught 
massage and gymnastics and used these procedures in treatment for 
fractures, dislocations and wounds Ahliough physical rehabilitation 
IS one of the oldest branches of medical practice, it has been hitk 
understood The battle injured primitive man who bathed fiis snioica 
part in a pool of water -was practicing by drotherapy and the primia'' 
mother who rubbed the infants bruised muscles was practicing W3S- 
sage Galen and Dioscondcs employed the torpedo fish to produce 
electric shocks rn their psncnis—thc beginning of electrotherapy 
Physical medicine in the form of hydrotherapy, mechanotherapy, 
electrotherapy, heliotherapy and occupational rherapy has come 
play tn important pare m the rehabilitation program The va ue e 
physical agents and the evcenc of their use tn rehabilitation 
stnicnon work have been little understood b> the medical pm essi 
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It has been found tint m ordinarj ciMlian practice from 5 to 10 per 
cent of all patients require some form of ph\ sical treatment In one 
large cbnic last \ ear, 9 5 per cent of all patients admitted \\ ere referred 
to the section on ph> sical medicine 


DISABILITIES AMENABLE TO PHYSICAL MEDICINE 

Wartime ph>sical disabilities which arc anicnalile to plnsita! mtdi 
cine ma\ be classified into three major groups 

1 Trazmia of soft tissues Phj sical therapeutic procedures lu\e 
proved to be of value in the treatment of such injuries Ths traunn 
often results m tom or thrombosed blood vessels, lacerated tissue in 
filtrated bv hemorrhage, mflammator> exudate with its cellular con 
stituents and the transudate of edema from circulatorv and IvmphatiL 
obstruction When the pathologic changes are understood, ph\ sical 
thcrapv can be instituted in a logical manner Phv sical therapeutic 
procedures have two mam purposes to fulfill, to prevent further ex- 
tension of the pathologic process initiated bv the original trauma and 
to aid m the return of the traumatized tissue to its nomial state and 
unetton as soon as possible Included in this classification are con 
tusioM, lacerations, strains, sprains and pcnpheral nerve injuries 

2 Trainna of the skeletal system 

5 ^ostoperau>.e convalescence In this grouping mav be placed the 
^putation and other orthopedic cases m which the patients have lost 
t e povv er of normal locomotion 


therapeutic agents of physical MEDICINE 
Cold —Cold therapy maj be defined as the application of cold locallv 
S} stemically for therapeutic purposes Immersion of a part in cold 
''■ater diminishes the rate of circulation and causes a reduction of 
emperature m the deep tissues Bazett® found that after immersion of 
0/5 hour in water 50 36° F , there v^ as a temperature 

F at a depth of 4 8 mm and the deep temperature was still 
applications of cold should be used m condmons in 
a' ' ^oconstriction is desired In cases of contusions, strains 

^ '^locations, it is important to use cold applications locallv for the 
hours to lessen extrav asaDon of blood and Ijinph into 
Cold applications used locallv also relieve pain and con 
packs, cold sheet packs and refrigeration units maj be 
Po>ed as sources of cold Solid carbon dioxide has been used b^ 
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Pusey of Chicago for tlierapeunc refrigeration CoW immersions of 
gradual decreasing tempentures have been used to desensitize patjeijis 
uho hate a physical alJergy to cold 
Heat -Follow mg the initial penod of twenty-four hours during 
nhicl) It IS customary to apply cold to the injured part, ic is essential 
that heat be apphed to impro\e the blood supply and to promote ab 
sorption and healing These measures, to be effective, must be started 
early because organization of the exudate begins early TTiree forms 
of lieat are commonly used therapcofically— the hot arer bottle as a 
conductive form, the heat lamp as a con%ccmc type and short wave 
diathermy as a form of com ersj\ c hear Hear may be applied in several 
ways, such as \\ hirlpool baths, radiant heat, hot compresses and short 
wave diathermy 

The whirlpool bath is a \ery satisfactory method of appljing heat 
to sprains, strains and fractures ^ This bath consists of a metal tank 
in xthicb the water, the temperature of uhich is regulated is being 
continuously agitated by an elcctncally driven motor or a pipe is ad 
justed to the intake valve so rhar air is pulled into the water circuit 
before it enters the tank and thus air bubbles arc added to the whirling 
\\ arm water This v hirling, aerated bath promotes muscular rclaiMtion 
soothes the cutaneous nerves and produces gentle massage The tem 
perature of the water should range from 10$ to 110® F and the part 
should be immersed for at least thirty minutes 
A number of different types of baths have been used to appl) heat 
^ to an injured pare Among these may be mentioned contrast baths 
^ith the tcmpcranire of the water ranging from 6^ to IIO® F in two 
^separate containers, sitz baths, band and arm baths, fool baths and 
half baths 

Radiant beat may be obtained from the luminous or incandcscem 
lamp or from the infra red generator Coulter® has shown that u irb 
radiant heat from, an incandescent lamp, the subdcrmal temperature ar 
a depth of 0 S cm rose to 47 7* C Carbon fflamenc bulbs have been 
used m the smaller lamps but more penetration may be secured frotn 
lamps using the tungsten filament bulbs of 200 to 1,500 watt output 
The spectrum enutted from a 500 watt tungsten lamp h« benvetn 
300 and 4,500 millimicrons wtrh JO per cent lying m the range most 
beneficial for local capillary circulaaon 
Short wave medical diathermy s another very useful method of ptu* 
ducing local heat It has been contended that this cj^pe of best has a 
selccnvc affinity for different tissues, that is, that one tissue mav 
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heated more than another However, Mortimer^^ has shown by re 
peated experiments that different organs were heated at approximately 
the same rate His experiments proved that the blood serves as a verj 
efficient distributing mechanism, for m dead dogs different organs be 
came heated at different rates 

Conventional diathermy has also been used as a source of local and 
deep heat This form of diathermy applied locall> produces an in 
creased temperature of the tissues and vasodilatation The cutaneous 
surface is heated to the highest degree and the temperature of the 
tissues decreases m proportion to their depth Binger has found that 
conventional diathermv docs not necessarily travel directl) through 
tissues but tabes the course of least resistance 
Short wave diathermy provides an excellent means of producing 
deep heat for sprains, strains, dislocations, fractures, bursitis and pelvic 
inflammatory diseases 

Massage —Massage may assist m restoring function to an injured 
part It reduces the time of immobilization to a minimum It has both 
mechanical and reflex effects and by its use it is possible to promote 
Ivmphatic drainage and venous flow, stretch contractures, loosen scar 
tissue, produce relaxation or stimulation, relieve muscular spasm and 
improve muscular tone Massage is beneficial in cases of fibrositis, 
contractures, weak and spastic feet, rheumatoid arthritis, sprains, 
strains and certain other medical condiGons 
In fractures and sprains, deep effleuragc and gentle kneading above 
and below the mvolved joint or bone are of great assistance m main 
taming the circulation of the part All massage should be preceded b> 
application of hear, and massage, in turn, is a preparation for active or 
assistive exercises 

Exercise —Under this heading we stress corrective or therapeutic ex 
ticises that are designed to restore normal function to diseased or m 
jured tissues Corrective exercises play an important part m the 
rehabilitation of persons injured m war or m mdustry 
Exercises are classified under four different headings (1) passive, 
(2) active assistive, (3) active and (4) active resistive. In passive exer- 
cises the patient does not offer any’ assistance or resistance This re- 
quires the full cooperation of the patient In performing such exercises 
the operator is endeavormg to prevent contractures, adhesions and 
muscular atrophy. Joints above and below the site of an mjury’ should 
be put through their full range of motion as soon as possible after an 
injurv The degree of force should be specified b\ the attending 
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physician and should be increased daily until active exercises can be 
performed Forceful exercises of a passive nature may be used as 
manipulative procedures to break down adhesions or such conditions 
as fibrous ankylosis of joints 

Active exercises imply motion without any external assistance 
Active motion is a natural and physiologic function of the muscles 
and joints and is thus the best stimulus to their proper use and 
nutrition 

Active resistive exercises ire classified as concentric or eccentric 
In the concentric the patient makes the motion against the resistance 
of the operator Eccentric movements arc useful in earij stages of re 
covery from peripheral nerve paraljsis as a muscle may be able to 
offer slight resistance to motion before it can produce motion itself 
Many ingenious mechanical appliances have been devised to assist m 
restoring and improving the functions of the diseased or injured tissues 
Stationary bicycles nautical wheels ropes and pullej s skipping ropes 
weights rowing machines and many ocher devices can be utilaed to 
promote active exercise 

Occupahonal Therapy -This form of therapy plays an important role 
in the restoration of normal function and the psychologic readjust 
ment of the patient There is no better way of restoring muscular 
function of patients who have suffered contractures from burns or 
fractures peripheral nerve injuries or plastic operations than by the 
of constructive activities As Girdlestone'^ has staled in the course 
few days or weeks the shock toxemia and asthenia following a 

40ps wound or accident pass Something must be found quickly 
h w ill attract the patient, prove well within his pow ers and throw 
little or no strain on the damaged part Compere stared With the 
hands at work the mind is no longer restless Occupational therapy 
should be employed in an effort to provide a form of active exercise 
as well as the creation of some object in which the patient can feel 
pride 

— HeUcAhetapy may be dcGued as treatment by means 
of solar radiation Artificial hebotherapy is treatment w ith lamps w ith 
3 spectral output which approaches that of sunlight Ultraviolet radia 
non spans a range from 13 6 to 390 millimicrons The antirachtc 
band lies m the spectrum between 290 and 313 millimicrons and is a e 
to convert more than 60 per cent of eigostcrol into vitamin D ays 
below 290 millimicrons are chiefly the bactericidal and tissue 
ing rays Various sources of ultraviolet radiation are availab e me u 
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mg the sun, carbon arc lamps, quartz mercury \apor arc, high 
frequency mercurj* induction lamp and the cold quartz lamp 
Ultraviolet radiation has been used as an adjunct in the management 
of fractures, superficial infections, osteomyelitis, general debility, 
calcium and phosphorus deficiency and conv’alescence 
The convalescent centers m Florida, Gilifomia and Atlantic Oty 
which have been taken over by the armed forces have made full use 
of outdoor sunlight as a valuable therapeutic agent m the rehabilitation 
program 

SUMMARY 

The rehabilitation of our injured servicemen and civilian population 
IS a growing problem and must be adequately dealt with by respon- 
sible organizations Rehabilitation must restore the patient to a full 
and independent life Physical medicine is a growing science and must 
continue to expand in order to fulfill its share m the rehabilitation 
program 
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At this time it is not intended to discuss the ps> chological effects 
of bed rest, although these are known to be disastrous in rare cases 
undesirable m nearlj all patients confined to bed for more than a few 
dajs, and the occasional cause of chronic imahdism with repeated 
hospitalization or bed rest for minor s> mptoms and negligible ph^ sical 
findings This latter s>ndrome, rare m private patients, is by no means 
uncommon m clinic and induscnal experience, and among war \eter 
ans But these effects of complete bed rest on the ps> che are of such 
importance that the procedure would have to be evaluated as to pos 
sible hazard to the patient even if there were no ill effects on the 
tissues The longer the period of bed rest the more difficult and pro- 
longed IS the period of rehabilitation of the ps> che 
On other occasions this writer and man> others have called atten 
tion to the hazards of phlebothroittbom m the %eins of the lo^er ex 
treiinty and pel^’ts, and of pubnonary einbobsin, as a result of bed 
resL^ ^ 3 The hazard is greatest in patients w ell enough to be propped 
tip in bed, so the) can read and work at games, often with the legs 
panl) flexed ov er a pillow or a bend in the mattress It is far greater 
in obese patients than in thin ones, in the elderl) than in the > oung, 
and m lethargic or heav il> sedated patients as- contrasted w ith restless 
ones While there is a great variation in incidence and recognition of 
this compbcation of complete bed rest, m different parts of the coun 
tT) and in different hospitals in the same area, it has become one of 
the most frequent causes of death following operation, or during 
medical care of chronic and acute diseases of the senescent and senile 
As the mortality from shock and infection is reduced b> modem 
methods the frequenc) , seriousness and methods of management of 
phlebothrombosis have been more heavily stressed in practice and in 
the literature All im cstigators agree that thrombosis begmmng m the 
tissues under the skin of the foot, calf and thigh is much more frequent 
than that arising m the pelvis^ * Clotting begins m tissue injured by 
prolonged pressure of the extrcmit) on the bed, and is not simplv a 
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macter of stasis An increased dotting tendency may result from in- 
fection, from operation, or even from digitalis,® but the most important 
factor remains inmwbOizauon m rfic recumbent posture 
Thrombosis is the most frequently fatal sequel of complete bed 
rest, and the common cause of senous pulmonary complications.* 
Hypostatic bronchopnewiioma is second in frequency, and is a more 
complex problem in u Inch rccumbenc) plays a contributing role of 
great importance The same maj be said of acute puhnonary collapse, 
an alarming but rarely fatal complication of immobility after opera- 
tion * fn all of clicsc conditions, proph>Jaxis and treatment hate been 
impro\ mg stcatlil> , so that the hazards are being reduced for patients 
who must be kept recumbent for many days 
Experiments carried out on hcahhi xoluntcers hate confirmed the 
older evidence that complete bed rest causes a marked decrease in 
bowel activity, with conwpauon and the hazard of fecal impaction, 
and that it leads to 'uastmg, with loss of nitrogen, potassium and phos 
phorits from the ccllulvr mass of the bodv tissue ® Even with a high 
protem intake, the nitrogen balance osualU is negative as long as re- 
cumbent life continues Loss of calcium with atrophy of bone is an- 
other common effect of bed rest over long periods, but one vibich 
IS apparently less marked m healthy volunteers than in sick patients 
Usual!) there is a loss in vasomotor tone nnd in blood volume, which 
causes postural inpotenston and tachycardia and a tendency to fami- 
mg when the paticnc fimllv is permitted to walk This may disappear 
■^npidly, or nivy be the beginning of a lifc-long tendency to vasomotor 
^ instability' 

^fs’ot infrequently uiability to loid properly is a result of recum 
' nc), particularK in older men, and occasionally this causes acute 
urinarv retention Artfmtic immfestauons, particularly about the neck 
vnd shoulder girdle, may result from recumbency or the awkward 
propped up posirion for reading Patients with gout not infregnently 
have a brisk bout of trouble when put to bed for any cause, and not 
SQ rarely a patient experiences his imtial attack of podagra when, for 
the first time in his life, be is confined to bed by disease or operation 
It IS quite obvious that all of these common or infrequent 
of bed rest, if they do nothing else, will prolong the period of 
abiliiy and weakness due to the iHness or trauma which led originally 
to opcrafwn or to confinemwir to bed Every day of complete w 
cumbency can be thought of, not only as increasing the ha^rd to li c. 
but as prolonging the period needed for rehabilitation of the boUy 
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There is one aspect of bed rest v hich is of especial interest to sur- 
geons, because to many it seems paradoxical and surprising. AH sur- 
geons are aware of the fact that recumbency, with head down and 
legs elevated, is useful in managing shock; that sitting up a shock case 
may be fatal.^'^ They therefore are not so apt to be surprised as their 
medical colleagues by the fact, now fully confirmed by precise 
studies in many laboratories, that the cardhc output emd the rxork of 
the heart are increased by changing from the sitting to the lying posi- 
tionM The change is not negligible— it is from one-eighth to one-third 
the sitting level of flow’. Another fact with W’hich most laymen as well 
as physicians are familiar is that the tissues of the orbit often become 
s^volIen from even a few hours’ recumbency. This is an evidence of 
the much greater rate of formation of edema in the tissues above the 
diaphragm when recumbent as compared to that in the erect or sitting 
postures. 

These facts all add up to conclusions of great practical importance, 
amply borne out by experience. When recumbent the heart is carrying 
a load definitely greater than during a sedentary existence and the 
rate of edema accumulation in the lungs, the brain and in other tissues 
of the thorax and head is also greater. After an operation on the head 
and neck, or after trauma or a stroke, sxceUing of the tissues will occur 
most rapidly and to the most marked degree if the patient is allowed to 
lie flat; it will be minimal if he sits up wdth feet dependent. 

Pubnonary edenta^ due to latent heart disease, to anesthetics, or to 
low plasma protein, w'ill be most rapid in onset, most serious in extent, 
if the patient is kept flat in bed; it will be minimal w’hile he is sitting 
up. Many surgeons have had the experience of seeing the onset of 
angina of the decubital or nocturnal type, or of a full-blown myo- 
cardial infarction, w’hile the patient is lying quietly in bed after an 
operation. This usually occurs when the patient gets back on a normal 
(i.e. salt-rich) diet, or -when much saline has been given parcnterally. 
At autopsy in such a case, no fresh coronary thrombosis may be found, 
only a w’idespread atheromatosis of the coronaries, wdth perhaps an 
old occlusion and some old scars. In these cases, as in the many cases 
when the pain of myocardial infarction first becomes manifest in a 
person who has been asleep for some hours, it seems quite probable 
that edema of the succulent tissue of the athcromata has increased 
W’ith recumbency, and produced an inadequate flow’ at a time when 
cardiac output and work were well above the basal level. 

Bed rest, so much prescribed for heart failure and for coronary oc- 
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elusion, caa itself precipitate pulmonary edema’* and apparently may 
not pre\enf, perhaps maj actually be a causatne factor in, the mam 
festations of coronary insufficiency The sitting posture is therefore 
particularly to be preferred after operations on patients with latent 
heart failure or coronary arteriosclerosis It is my belief that most pa- 
tients Mho are not fatigued by sitting up, who are not in shock, and 
« hose temperatures are not o\ cr 100®, should be encouraged or at least 
pennitfed to sit up for several periods every day, as part of a program 
of complete rest The length and frequency of the periods will vary 
with the patient’s condition, in cardiac patients it is well to space these 
throughout the day and to have the patient sleep in a modified or 
thopneic position even when he is comfortable lying flat This prob- 
ably IS also desirable after cerebral or cervical trauma or operations 
Such patients should be in comfortable arm chairs and movement from 
bed to chair sfiottfd be easy and dchbemre 
Once again it is well to emphasize that the great strain on the circu 
latorj system, and also on the abdominal wall, comes not from sitting 
or walking, but from coughing, and straining to empty the bowel or 
bladder Even straining to pass gas, or to prop oneself higher on the 
pillow mav cause greater circulatory stresses, as well as greater rise in 
intra-abdominal pressure, than docs gently sliding out of bed and into 
a chair If the sitting posture facihtates elimination and diminishes the 
chance of pulmonary complications it actually reduces the risk of 
wound hernia and cardiac strain, while at the same time promoting 
well-being 

^ ^ In pulmonary tuberailosis, with activ c apical lesions, complete bed 
’es^ may be therapeutically valuable to an extent that outweighs its 
disadvantages Here the object is ro avoid the low apical blood flow 
and Ivmph flow w hich occurs m the erect position, and to increase dia 
phragmatic breathing wlule diminishing thoracic breathing \\Tiether 
complete bed rest is really better than rest m a chair, for afebrile 
tuberculous patients, has not yet been established by any well planned 
and rigorously’ controlled study On the whole, current sanatorium 
practice seems effective, and only a careful comparative study of cases 
permitted to sit up when afebnle could be justified at this time 
In every case the physician should treat bed rest with as much re- 
spect as he does digitalis, morphine, or other useful but two edged 
agents Gu cn when necessary for the patient’s safety and comfort, it 
should be modified toward a normal way of life as quickly as possible 
Patients should neier he kept tn bed merely because u ts conienmi 
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to have thetn there and no other therapy seems ^\o^th ^vhlle at the 
moment It should not be used just because the patient needs rest, and 
twenty-four hours m bed daily seems better than fifteen or eighteen 
or n\enty-t\vo, it may not be as good There is an old saying, “Better 
sitting than standing, better l>ing than sitting,” but this is not an ac- 
ceptable medical adage It is the conclusion of pessimistic misanthropy, 
and the last line is “Better dead than lying " Many patients come to 
feel this last line is true, and physicians are learning that there is truth 
in the paraphrase “Sooner dead if ly ing ” The way to get patients back 
on their feet in good condition for a day’s work is to give as little 
complete bed rest as possible, and to keep them out of bed except 
when this is the most comfortable and restful place for them during 
the acute stages of their illness, or during prescribed rest periods in 
the convalescent phase 
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DECONDITIONING AND RECONDITIONING 
IN CONVALESCENCE 
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The present uar has brought a revival of some appreciation of those 
qualities of physical “fitness’ so highly prized m the Golden Age of 
Pericles and so generally neglected in modern times by philosopher 
and pli>sician aliLc It is not accidental that this rcvnal occurred first 
m the totalitarian countries Until recently v.e have apparentl) been 
vv illing to believe that the only significant aspect of fitness is a counter 
part of health and that health is simply freedom from disease The im 
portance of fitness per se has been disregarded Much nonsense has 
been written and a great deal more spoken about the lack, of correla 
tion between strength and resistance to disease, about ‘athletic heart 
and about the ‘strong back, and weak brain " 

Physicai educaron hue tnjvred the cause of fitness for its own sake 
by unpro\en claims for the health benefits of exercise, fitness and 
morbidiC) are not closclj correlated but this is no argument against 
fitness"® Too often the medical scientist has countered with an in 
tellcctual snobber> more befitting the classical Manchu scholar al 
though It may be true technically that contemplatne repose in a quiet 
»'Oom IS an evcellcnc cure for the “animal urge to exercise ' 

^ Decondmoning is simply loss of phjsical fitness while recondition 
j!g may be defined as regaining fitness after it has been lost The 
problem of reconditioning differs from simple conditioning onl> m 
that the starting point is frequentlj at a low er let el of fitness and the 
progress of reconditioning is limited bj the nature and the residues of 
the original cause of deconditioning Tfie problems are obviousl) both 
medical and social The present discussion is based on the thesis that 
the responsibility of the ph) sician is not discharged w hen he has simph 
arrested or ‘cured the disease process but that it ceases onK when 
the patient is fully restored m all faculties The ultimate placement of 
the patient in a position of maximal utility to society is a related but 
separate problem with which the present discussion is not concerned 

From the Laboratory of I^ysiologtcal Hygiene Unnenty of Minnesota 

• Professor of Physiology and Director of the Laboratory of Ph}-sioloBica! 
Hygiene University of Minnesota, Minneapolis 
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improvement of national fitness Research on a scale far beyond any 
current effort is demanded In that research the clinician the medical 
scientist and the physical educator must form a closely coordinated 
ream Some of the specific problems they must face \mII appear m the 
subsequent discussion 

THE REUTION BETWEEN FITNESS AND HEALTH 
Current defimtions of health are apt to be limited to the areas of 
applied human biology circumscnbed by the present concerns of the 
majority of practicing physicians Attention has been limited in large 
part to active disease and to obvious defects of demonstrated im 
portance in actuarial experience We hav c the apparent anomaly that 
‘unhealthy men are the current mainstay of professional sports Jokl 
and Cluv er"^ have cited notable cases of “unhealthy ’ but successful 
athletes The author has also seen numerous bad insurance risks among 
athletes and successful workers m industnal jobs demanding unusual 
physical abilities The converse situation is even more common-per 
sons who pass all ordinary medical examinations with flying colors 
but who are unfit according to almost any reasona'ble standards^ 
The boundary between fitness and health is not always clear even 
with the most narrowly limited definitions of health Neurocirculatory 
asthenia is an obvious case m point, but one may wonder about the 
possibilities of a host of conditions which may limit the development 
of fitness by almost unrecognizable pathologies Neuromuscular ex 
“^'haustion may be a medical syndrome,” but at what level is fatigue to 
tie considered a reflection of unfitness w hich has no medical sjgnifi 
^cance’ In some fields, notably psychiatry, medical science does not 
demand evidence of obvious organic defect before action Functional 
incapacity of any type, including physical unfitness should be a major 
concern of medicine, both to detect and to treat The relation between 
previous fitness and the course of specific disease or recovery from 
disease has received very little attention worthy of classification as 
senony research, 6ar rhe pro6/em is 6ocA mcecescat^ si'td AsspArrani 
The debilitated patient is not restored to full health when he no 
longer needs the rather ritualistic routine of hospital bed care Decon 
ditioning IS a necessary part of many diseases, but reconditiomng is not 
necessarily automatic when the disease has run its course In some is^ 
cases, at least, the deconditioned state favors relapse and recurrences 
Exclusive preoccupation with the disease may force deconditiomng to 
the point of prejudice to health as recogruzed under any definition 
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Thomas and Harrison^ have found that enforced inactivity is prej 
udicial to the recovery of rats vvith damaged m> ocardiums 

CAUSES OF DECONDITIONINS 

The most frequent cause of deconditioning, cv en m disease, is simply 
lack of phjsical activity and exercise However, the contributions of 
toxic states and metabolic abnormaliaes are undoubtedly very impor- 
tant m many conditions, notably thyrotoxicosis, Addison’s disease, 
benben, pellagra, scurvy and severe infections Any conditions which 
tends to reduce the effective blood volume or circulation will reduce 
fitness, though the loss of “condmon” may be only relauvel) 
temporary 

In many cases it is difficult or even impossible to distinguish cause 
and effect, particularly when periods of weeks or months of illness 
are involved The sick person commonly is put to bed or at least re 
stncted m activity When activity is resumed, say a month later, the 
tendency is to blame his obvious unfitness on the disease process itself 
There is justification m this m that many diseases are initially mam 
fested by a general sense of weakness, vertigo, incoordination or easy 
fatigability A decline in gnp strength has been reponed to occur 
before any of the ordinary symptoms of upper respiratory infec- 
tion Qjj jfjg other hand, cessation of activity alone, similar to that 
attending hospitalization in disease or injury, will rapidly result m de- 
conditiomng the disease free person Furthermore, the progress of de- 
conditiomng in the patient can be slowed or even reversed by carefully 
regulated activity at an early stage of hospitalization 

Disease or injury commonly results m a loss of weight This is 
simplj a reflection of undernutntion or partial starvation which alone 
might be expected to cause a loss of apparent fitness Actually, this 
factor probabl) tends to be overemphasized Total starvation coupled 
with a high rate of energy expenditure produces marked detenoration 
m two or three days The effects of total starv ation without excessive 
energy output are much less dramatic Moderate undernutntion can 
be tolerated by normal men for months with a surprising degree of 
stability m ph> sical fitness ' 

THE APPRAISAL OF FITNESS 

There are three general wajs m which fitness and the extent or 
progress of changes in condition, mav be appraised These are (1) 
clinical observations, (2) the patient’s subjective estimate, and (3) 
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special tests and measurements In practice these three merge into 
each other and should, m fact, be combined m reaching final conclu- 
sions 

Qimcal observations of the ordinary type may permit a shrewd 
estimate of fitness and its changes, particularly if the physician knows 
his patient well The general appearance and manner of the patient, 
the speed, vigor and coordination of his movements, the feel or 
‘tone’ of his muscles and skin, together with the usual measurements 
of pulse rate, blood pressure, respiration and temperature, combine to 
form a valuable qualitative guide This method is most useful m acute 
condiuons and in the most severcl> debilitated states 

The patient’s own estimate may be better than his doctor’s, pro- 
vided he IS observant, compictel) objective about his own person, 
and cohercntlj articulate Unfortunately, such veritable paragons are 
rare and even the trained observer is limited to relative comparisons 
within a microcosm made up of himself and a few intimates” Sub 
jective tcscimon> tends to lose vahditv m slowly progressive states 

Special tests and measurements theorctJcall> offer the greatest hope 
CO obtain valid quantitive estimates of fitness and its several compon 
ents Unfortunacel) , the difficulties are much greater than appear at 
first sight We have discussed these in some detail recently ** 

In general, fitness tests fall into several categories which deserve at 
least brief consideration here’* 

J Simple perfoniwiee capjcity is rated in the common xypt of 
test where the patient is instructed to do something as fast or as hard 
or as accurately as possible and his performance is measured The 
chief pitfalls in application arc standardization, the skill factor and 
motivation To these may be added the interpretive problem of decid 
mg whether squeezing an ergometer really measures general strength 
or whether ‘ endurance' m a fivc-nimute test is really related to more 
general endurance, and so on 

2 Cardioiascular (and respiratory cardioiasciilar) “fitness" tests arc 
those in which interest is confined to these functions or where it is 
assumed that these circulator) (and respirator) ) functions are « 
pecially sensitive indicators of general fitness Some of these are rela 
tivcly easy to give and involve little motivation (eg. those o 
Schneider,^’ Crampton,® Turner,’® and Master’*) Such tests measure 
cardiovascular and respiratory cipacit) or adaptation m short an 
rather mild strain but their predictive value for other strains so ar 
has been rather disappointing The> tend to be unrelated to other as 
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pects of fitness, like strength and coordination, ^\hlch cannot be ig- 
nored The sensimit) of these tests to emotional factors is a serious 
handicap, in general, emotional artifacts tend to disappear ^\hen the 
physical strain is really severe The cirdiov ascular tests seem to be 
rather more useful than the respiratoiy tests such as Mtal capacity, 
breath holding and the Flack^ test 

3 Combined cardwzascular and perforfftmce capacity,-- and re- 
peated perfowiatice capacity^^ tests ha\e been advocated recently It 
IS still uncertain to what extent these tests really escape the limitations 
of the simpler procedures while presetting their \irtues 

4 Multiform performance test batteries, involving a series of tests 
covering a variety of functions, may provide results of correspond 
mgly increased total validity Their utility, however, is apt to be 
severely limited because of the facibacs of space or equipment de 
manded, the mtrusion of important skill elements or great dependence 
on motiv ation The A A F Phy sical Fitness Test has been useful m the 
Air Forces training camps but there are no reports of extensive use 
With patients The A A F test shows only a low correlauon with the 
Harvard fitncas tesc*'^ Many performance test batteries, such as those 
most frequently used at the Laboratory of Physiological Hygiene 
(cf , eg, bibliographic reference 47) are primarily tools for research 
iind are unsuitable for general application 

5 Strain response tests in general measure the departure from rest- 
ing homeostasis provoked by the accomplishment of fixed tasks and 
the imposition of standard strains The Schneider Index is of this nature 
but the principle may be extended far beyond the simple cardio- 
vascular tests which impose only relatively small and momentary 
strains on a limited part of the total functional apparatus The meas- 
ured dependent variables may be pulse rate, blood pressure, respira- 
tion, oxygen transpon, body temperature, reflex movements, muscle 
tonus, eye movements, gastric emptying, sweating rate, blood chemis- 
try, and so on, depending on the strains imposed and the functions 
concerned Tests of this type have the great advantages of objectivity, 
elimination of motivation and the possibilities of analysis in terms of 
mechanism A major difficulty is the fact that homeostasis of the human 
organism is resistant to deformation except under severe strains This 
means that the tests must be carefully graded according to the sus- 
pected capacity of the individual 

The detailed study of deteriorauon under a vanety of debilitating 
conditions has given us clues as to the aspects of fitness most sensitive 
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to alteration and therefore perhaps most useful to measure m evaluat 
mg changes m the indnidual Comparison of individuals may demand 
a somewhat different emphasis In the individual the order of decreas 
mg sensitivity to change seems to be roughly coordination, endurance 
speed, strength According to the experience of the Laboratory of 
Ph> siological H>giene, this order appears to hold for deteriorauon 
produced by such diverse ways as excessive heat, starvation, deficiency 
of B vitamins, very prolonged physical work and bed rest If one 
might attempt to translate mto terms of the anatomic-physiological 
functions it could be suggested that the general order of increasing 
resistance to functional deterioration appears to be neuromuscular 
cardiovascular, sensory and pure muscular In some situations, notably 
hemorrhage and high temperature, the cardiovascular function is 
dominant Evidence for the order of response in reconditioning is 
more unsatisfactory but may follow a similar pattern 


BED REST 

Recently there has been a sudden development of interest m bed rest 
and tes * abuse ” The extensive use of bed rest and immobilization as cus 
tomary parts of therapy has been questioned in general^ " 

and in heart disease m particular® “ Something of the same ques 
tion IS involved m the controversy about the management of polio- 
myelitis 

Bed rest is only an extreme form of inactivity m one sense but it 
^ also involves a postural change which has important hydrodynamic 
\ effects In the horizontal position the total work of the heart and lungs 
O^ay be reduced but this is not necessarily an unalloyed blessing Apart 
^from the potential effects on coronary circulation associated with aJ 
tered pressure relations, it may be aigucd that propnoceptor vasomotor 
reflexes are needed to prevent areas of local anoxia We have noticed 
the curious fact that persons m bed rest tend to present a moderate 
lactacidemia in comparison with those who are merely up and about 
Jn spite of fbe lurid Analyses” of the upright posture publicized by 
some anthropologists, it seems clear that man wniuld be ill advised to 
abandon his postural customs 

Several laboratories, includmg that of the author, are engaged in 
experimental studies on the consequences of bed rest All are agree 
that m normal man bed rest rapidly produces deconditioning and t at 
this can and should be resisted by removing the element of passive rest 
at the earliest possible moment The changes m performance capacity 
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are accompanied b\ fundamental alterations of a more General nature 
fn our o^^'^ ^\ork we ha\e found that bed rest alone produces siunih 
cant negame balances m nitrogen and potassium, a shrinkage in blood 
\ofume and considerable disturbance in \asomotor and proprioceptor 
adjustments. It will be noted that these changes arc also clnncter 
isncalK seen in debilitating illness The effects on nitrogen balmcc arc 
deserving of particular!) careful stud\ 

The general picture then is that the current practice of prescrib 
inG almost mdiscnmmatcU , bed rest and then contmumG this until all 
sions of the pnmara disease are gone dcfiniteh enhances decondition 
mg and probablj dela\s real rcco\er> The ph\sicnn cmcrGCs as an 
influential agent in deconditionmg but he too often relics on nature 
and chance for the reconditioning of his patient 

RECONDITIONING 

No adequate discussion of reconditionintr can be attempted here 
Besides a lack of space there is an cvaspcratinc absence of scientific 
ctidence suitable for practical application It is possible howe\cr to 
state w ith cenamt> that remarkable success can be achic\ cd h\ almost 
anj intelligent effort patientlv applied Etcn persons who might be 
dismissed on superficial consideraaon os constitutionalK inferior t^ pes 
respond dramaticall) to a few months of intcnsue rchabihtition 
measures (cf eg, bibliographic reference 25) Tliesc facts are bcinj 
realized by the medical branches of our own armed forces and wc 
may hope that more intensne efforts will result both in the uniformed 
services and among civilians 

As m other fields the best cure is prevention Much deconditiomn., 
associated with disease and injurv can be prc\cntcd bv avouhuG all 
unnecessary immobilization and b\ instituting simple cwrcisc at the 
earliest possible moment Sitting up m bed or m a v\hccl chur period c 
trips to the toilet simple hand and arm exercises arc all useful at tlie 
first stage beyond absolute bed rest and m most cises cm be instituted 
safel} long before present custom Experience Ins shown tint nvtunl 
voluntary effons ma> be utilized with good success md ire more 
pleasing to the patient than suited calisthenics or artificial exercises 
But the guidance of good clinical judgment is needed and nursm" 
habits must be altered if satisfactor> conditioning and anti dccondi 
tionmg are to be obtained 

As convalescence progresses a more vigorous program is demanded 
and It is here that the pracutioner mav be at a loss first, to decide 
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Mlien the prognm should be intensified and, second, how to obtain 
such intensification with safety It is at this stage that the patients 
sub;ective reports and spontaneous ad;ustment of activity become most 
unreliable, and it is here that the absence of criteria is most keenly 
felt It must be realized that supercaunon defeats itself because en 
hancement of functional capacity quite generally requires that some 
real strain be put on present functional capacity Exercise that is not 
moderately fatiguing provides little stimulus to those adaptive re 
sponscs nhich bring abour improved fitness Infrequent bouts of brief 
exercise ma> be useless * 

Orthopedists have long used special exercises for ‘ conditioning par 
tjcular structures, for extending the range of motion and improving 
selected neuromuscular functions These should be applied where 
needed, but the methods of the orthopedist are not concerned with 
total conditioning Guidance as to kind, intensity and duration of 
exercise can be had from many discussions of exercise and physical 
education The lack of practical detail in these works is partly 
recognition of the necessity for adjusting the program to the individual 
patient 

In the more advanced stages of reconditioning the experienced ath 
letic trainer can take over in spite of his lack of scientific knowledge 
at present he is almost certain to be more expert m this field than 
the average ph) sician The lamentable fact is that there is a general 
deficiency m scientific knowledge regarding phxsical education The 
basic principles are (1) Exercise the whole body, (2) avoid sudden 
ind localized strains, (3) produce mild to moderate fatigue but not 
, .^exhaustion (4) adjust and graduate the program as rapidly as the pa 
^ ^nt’s condition warrants it (5) provide some exercise every day, 
(6) make sure the patient enjovs his reconditioning or at least does 
not find It a dreary chore 

Respiratory exercises have long been advocated for all stages of con 
valescence and training While specific respiratory exercises have their 
value, many of their benefits can be achieved by means more natura 
and pleasant to the patient The most effectiv e “natural stimulus to 
respiration is provided by general exercise * Passive movements ^ ^ 
limbs reflexly induce increases of respiratory volume of the order o 
50 per cent ® The possibilities of using carbon dioxide to in uce 
respiratory exercise in reconditioning have not been properly exp ore 
I ocnl temperature changes, particular!} of the skin of the face re 
fiexly produce considerable alterations in respiration 
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Besides muscular and respirator\ exercise, an\ discussion of recon 
diDonmg should mention diet, \ oscular exercise and massage The 
benefits of the latter tuo treatments are undeniable at least in some 
conditions, but scientific stud> of them has been limited except m 
particular pathologies 

We have recentlv discussed manj aspects of the relation between 
diet and ph> sical performance ^ It is essential of course to cor- 
rect all nutntional deficiencies which ma\ exist, but otherwise there is 
no evidence to show that “super” diets are needed or even particularlj 
oseful Vitamin supercharging and \er> large amounts of high qualir> 
proteins are probablv neither harmful nor beneficial m the ordinary 
case In manv cases, however, it is neccssarj to give more than usual 
attention to appeate and stimulation of the “atomc” gastrointestinal 
tract which often results from a period of illness It is significant that 
Iw and Grossman"'^ state ‘ The best means for increasing gastric tone 
and motilit> is ph) sical exercise” 

SUMMARY 

1 Ph> Sical fitness is important for its own sake to the individual 
and to societ} It ma) also be significant m resistance to disease and 
injurj, but there is no close dependenc> of morbidity on fitness 

2 Deconditiomng and recondiaomng refer to loss and restitution of 
total ph} sical fitness which comprises strength, endurance, speed and 
coordination The total bodily physiology contributes to these items 
but the muscular, cardiovascular, neuromuscular and nervous s} stems 
are pnmar} 

3 It IS impossible to dissociate fitness from health b} any fixed 
defimtion, fitness should be considered a component of total health 
Disease and its treatment tend to produce deconditiomng and this 
state may be prejudicial to recover} 

4 Bed rest of itself produces marked deconditionmg mvohmg 
metabolic, proprioceptor and cardiovascular abnormalities as well as 
loss of fitness Common practices of medical treatment tend to accen 
tuate deconditiomng but serious efforts should be made to correct this 

5 The appraisal of “condition” or ph} sical fitness is difficult and 
the present state of knowledge is deficient Clinical observations, the 
panent’s subjective estimate and special tests and measurements should 
all be eniplo}ed 

6 The first attack on deconditiomng should be to prevent or rnmi- 
mize Its occurrence Under careful supervision it is usually advantage 
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ous to bring the patient quickly to a graduated program of acmity 
Exercise should be adjusted to produce some fatigue but not exhaus 
non 

7 A good and liberal diet is important and special attention should 
be giv en to appetite appeal for the convalescent. Vitamin supercharg- 
ing and “super” diets are of unproven merit except in special cases of 
real nutritional deficiency. 

8 It should definitely be a part of medical responsibility to restore 
the patient to full health and fitness as well as to remove or cure the 
primary disease or complaint. 

9 Controlled experimental research on a large scale is badl) needed 
m the whole field of fitness and of decondmonmg and reconditioning 
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bilateral artificial pneumothorax 

Jofts B. Astjoecv MJ), F.CCP.* .vnd 
John A. Foley, MX)-, FA-C-P-t 

BiL-^TEiLU. artificiil pneumothorax for the treatment of pulmonary* 
tuberculosis was first demonstrated by AscoU in 1912. MTien we con- 
sider that about SO per cent of patients admitted to most sanatoria have 
bilateral advanced tuberculosis, it b easj* to see how important bilateral 
pneumothorax therapy has become. 

In admirustering bilateral pneumothorax it is essential that the 
phdiBtotheraptst give special consideration not only to ho* selection of 
cases but to the phj'siologj* of respiration and its relation to the cardio- 
%-ascular sj-stetn. 

In bilateral pneumothorax we aim to obtain a selective collapse* that 
is to say, the greatest degree of collapse b noted over the affected area. 
This condition is brought about by the decreased elasticity of the in- 
f^d lui^ tbsue and compensator- emphj-sema of the normal luna 
ribsue. 

The chief rndicjricms for thb form of treatment arc bilateral pro- 
gressive dbeasc in which the lesion occurs in the upper lobes; bilateral 
progressive disease in which the lesion may be basal on one side and 
apical on the other; spread of dbeasc or reac ti vation of disease in the 
contralateral lung, and uncontrollable hemoptvsb from the contra- 
bteral long. 

The main co-r.:r jir.Jicjrions to thb form of treatment are extensive 
bilateral disease; acute tuberculous pneumonia; when effectiv-e collapse 

.Medical and Surs^cal Ser vices. Bwton Sirutcrium. and Department 
w Meci^re, Eoscoo Utnverstv' School of Medicine. M'e are grateful to Dr. 
Horace Binnev*, \'lsinhsr Surgeon and ocher members of the Statt for informa- 
cen reedered ia the preparation of this paper. 

• Qiref Resident Phv~sicrin. Boston Siaacorium; Instructor in Medicine, Bos- 
ten UniTersitv School of Medidne. 

t Cbief-of-.Sa^, Boston Stnatoriain; Quucal Professor of Medicine, Boston 
Lcirersicy- &Jtool of Medicme; ,\!e«tcal Director, Fifth and Sixth Medical Serv- 
tces. Boston Cry* HospitaL 
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IS impossible of the initial lung, a lowered vital capacity below 1800 
cc , the weight of the patient being considered, patients over forty five 
jears of age, anyone with heart disease, asthma and emphysema 

In all of our cases bilateral pneumothorax was carried out sue 
cessivel) ratlier than simultaneously, that is to say, the mote affected 
lung was collapsed first After partial reexpansion of the primarily 
treated Jung and depending on the patients \ita! capacity, collapse of 
the contralateral lung was instituted 

The phj sician should know at all times the degree of collapse of 
both Jungs, hence the frequent use of the fluoroscope and the roentgen 
ray films The patient s vital capacity should be recorded every 
several weeJts 

When a bilateral collapse is brought about and a moderately high 
negative pressure is maintained on both sides a normal balance be 
tween the respiratory and circulatory systems is kept A positive 
pressure should never be employed on both sides as this will un 
doubtedly lead to a lowered vital capacity and hence varying degrees 
of dyspnea At times a positive pressure may be mamtamed on one 
side so long as the contralateral lung does not show more than about 
40 per cent collapse The two sides should not be inflated on the same 
day when the bilateral treatment has been instituted but bilateral re 
fills on the same day arc safe once collapse on both sides is stable and 
well maintained 


ANALYSIS OF FIFTY TWO CASES OF BILATERAL PNEUMOTHORAX AT THE 
BOSTON SANATORIUM 

From 1934 to 1942 inclusive, a senes of fifty two patients after c^e 
ful selection were submitted to bilateral artificial pneumothorav T e 
series consists of thirty -one females and twenty one male patients t e 
youngest of whom was 17 years and the oldest 45 years old, the aver 
age age of the group being 25 years All these patients were w tte 
with the exception of two Negroes Every patient presented a posiuve 
sputum at the onset of his treatment either at the start of the urn atera 
or at the time of the bilateral pneumothorax 

Bilateral pneumothorax was administered just as long as co apse v 
necessary and was producing benefit . 

Many of our patients required a pneumonolysis o" o"® ° 
to sever offending adhesions Oat of our series of ^ V 
th.rty-eight patients or 74 per cent s« 

monolyses, which were unilnteral m twenty one and 


BILATERAL ARTIFICIAL PNEUMOTHORAX 


461 


enteen patients One pauent (No 35) had a n\o-stage pneumonolj sis 
both on the nght and left sides Two patients (Nos 22 and 24) had a 
two-stage pneumonoUsis on one side m addition to a single pneu- 
monoljsis on the contralateral side Two patients (Nos 26 and 29) 
had a two-stage pneumonoK sis on one side 


TABLE 2 — SUMM\R^ OF STATISTICS OS BILATERAL PNEUMOTHORAX 



Cases 

Per Cent 

Total number of patients treated 

52 


Number of female patients 

31 

60 

Number of male patients 

21 

40 

Average age of paoents 

25 


Posiove sputum at onset of treatment 

52 

100 

Sputum conversion 

28 

53 

Total number of pneumonol>-sis operaoons 

60 


Patients having pneumonolj-sis 

38 

74 

(a) Paoents having unilateral pneumonolysis 

21 

56 

(b) Paoents having bdateral pnciunonoh-su 

17 

44 


It IS interesting to note that fourteen out of seventeen paoents on 
whom bilateral pneumonolysis was performed are ahre Nine of this 
group are working and five are soli in the hospital under treatment. 

Complicationj —Bilateral pneumothorat is more than twice as diffi 
cult to carr> out as unilateral collapse, consequent!), the fullest co 
operation on the part of the pauent is essential The more important 
compheauons confronting the ph)sician and surgeon are effusions, 
spontaneous pneumothorxT, obliterative pleunns, extension of disease, 

TABLE 3 —COMPLICATIONS FS BILATERAL PNXUMOTHORAX 

Cases per Cent 


Total number of cases treated 52 

Pleural effusions 26 50 

(a) Serous effusions 15 29 

(i) Tuberculous empjenu 11 21 

Obbterature pleuntis 7 13 

Spontaneous pneumothorax 6 12 


marked d>spnea due to a lowered \ital capacit), and gastrointestinal 
disturbances especiall) w hen collapse of the left lung is instituted 
Twent>-six patients or 50 per cent developed effusions which re 
quired thoracentesis Fifteen of these patients had a serous effusion 
while eleven developed a tuberculous emp>ema Six paaencs or 12 per 
cent developed a spontaneous pneumothorax 
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Sc\cn pafjcnfi 1} per tent de\eiopcd an oW^reramc pieuncisaf^er 
the rcspcctue lung had Ijten cofbpsed anwNhcrc from se\€nreen w 
fort) -rv\ o nwmlrs 

Wc ^^crc able to tomcn the spucutn of fuentv -eight pjtjfws or 
5 3 per cent 

End RetuHj.-Of the total numher of paticnta treated, setenttenor 
33 per cent arc dead Of the tMcnU-<»nc male patients treated se\cn 
are dead, and of the chirts-one female patients, ten arc dad It is m 
terestifig to note that about «mc third of each group died Pchtmortem 
examinations nerc v^crfornicdon fiic cases Thirteen patients or 25 per 
eent arc still m the hospital wider treatment 

rxiin 4— uvstusoi «» nitto vsit-MotnoRSK 

Cases per Cent 


total numher <»f cases trvaiesi 3? 

lotal m>ml>cr of deaths J7 35 

I otal numher m hospital If ’’5 

Total nuniher at home 22 

I utal nunilN.f of postmortem examinations 5 30 


T\t cniv 'tn o patients or 42 per cent are home Of this group sit left 
the hospital againsr ■idsKC. aivl sixteen arc home and well and most ot 
them are w orbing 

Uc arc of the opinion rftar the rcndcs obtained in this senes hi\e 
been \ er\ encouraging and dchnitcK jmfiv «rc that the proccdute is 
cfTettisc and safe 

Case PEPOR7S 

The foUouing case illustrates the management of a piticm s'*t?i 
progressise disease mtoUmg both opper lobes 

C«E I ‘So H) CA, a white wonun, sped 26 fim noted m 

\U} 1917 Her father Ind died «f pulmonar) tuhervuJMis. On admission * 

SatiitoMum the patienr has5 a poome sputum and » seJimentannn rate o 
dURonal Jnc (Cutler method! Rocwirenopraru ed bJatewf miSliWOi?'! 
the upper \ohcx with btoncimpneumonic reaction and cauration l?ig - ^ 

On Icbruar) 10 19JR artificial pncunv»thonx "as tnsTiiuied on * 
side Because of the presence of adhesions a pneomonoij sis was 
Ma> 20, 1938 Artificial pncumoihorax uas iKyutt ”9 the Jeff side mt ,f 

1938 with the patient basing a '»ul capj«t> of 1900 cc fthe 'ls« prr 

this time being iis poupdsl Due to apical adhcsiotjs a fneumnuo ^ 
formed un Apnl 16 1939 <Fift 2J}> Two frwntfis after rHU piocca 
spunint liccame ntgatiic and has remained sO esef since 
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This pamnt sias Aschanrcd on Jono 27 . I9J9 »<iif.hini; 1>5 pounds Her sedi- 
mentation rate Mas 6 horizontal line and the iitjl capaett) Mas 2100 ec 

Tlie patient at the present time reccncs about 350 lc of air bilateraU) on 
the same da> once a ueck Her \ital cJpacit> at present is 2300 cc 



Fig 23-’ Fig 233 

Fig 232 (Case I) ••Infiltration and bronchopneumonic reaction mtohing upper 
one third of both lung fields Multiple ca\mes m both upper lobes 
Fig 233 (Case I) —Bilateral partial pneumothorar 

The following case is presented to illustrate the management of i 
patient Atith unilateral pneumothorax and progression of disease in 
the contralateral long 

Case II (No 47) —In the case of J a white woman aged 24 the onset of 
s>mptonis occurred in March IWO On admission to the Sanatonum the patient 
had a posime sputum and a sedimentation rate of 27 diagonal cu^^e Roentgeno 
grams showed infiltration with catitation at the left apex, cloudiness of the left 
base, and slight amount of infilciation in the right second interspace (Fig 234) 
On August 8 1940 artificial pneumothorax was begun on the left side Be 
cause of the presence of adhesions a pneumonolj sts was performed on Novem 
her 20 1940 Two months later the patient had a bronchopneumonic process in 
\ohing the right upper lobe (Fig 235) M ith a 'ita! capacitj of 2100 (the 
patients weight being 134 pounds) and partial reexpansion of the left lung ar 
tificial pneumothorax was started or* the right side January 13, 1941 Ossing to 
the presence of adhesions a pneoiuonol) sis was performed on \la> 30 1941 
(Fig 236) One month later the sputum became negame and has remained so 
eser since 
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This p«ient was discharged on June !?• I9ft n-cighing IS2 pounds. Her scdi- 
menrarion rate was 11 diagonal line and her rital capacity 2300 cc. "T^e panent 
at the present time receives about 300 cc- of air bilateralb’ on the same day 
once a week. Her vital capacity is 2500 cc. 

The next case is presented to show the treatment of a patient \vith 
untiareral pneumothorax and onconrroHabie hemopn'sis from the con- 
tralateral lung. 

Case in.-E-C, a white woman, aged 20, first noted sjTnptoms in Januity 
I9J9. On admission to the Sanatorium the patient had a positive sputum and a 
sedimentation rate of 23 diagonal curve. Roentgenograms showed bilateral infil- 
tration and multiple small cavitation involving the upper lobes particularly the 
left <Fig. i37). 



237. Fig. 23S. 

Fig. 237 (Case ITIl.—Infiltiation and bronchopneumonic reaction of both upper 
lobes with multiple cavities. 

Fig. 238 (Case III).— Bilateral partial pneumothorav. 

On August 28, 1939, artificial pneumothorax was insrimted on the left side. 
Because of the presence of apical adhesions a pneumonolysis was performed on 
November l, 1939. In April I9f0 the patient had several hemoptyses ranging 
from I to 4 ounew. From the ph>-sical ctammarion it was thought that the hem- 
orrhage was coming from the right tide. Despite the low vital capacity of 1500 
cc. (weight of the patient being IIS pounds) artificial pneumothorax was b^n 
on the right side. After ts^o refills die patient stopped bleeding. Because of 
apical adhesions a pneumonol>-sis was pcrfoirned on July 10, I9K) (Fig. 23S). 
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One inontii later tiie patients spotum became ntgatnc and has remained so ever 
since rhe scdmicntatum rate dropped to to honzontal line 

Hie patient was discharged October 24 tWO weighing 126 pounds At ptesenr 
site is wtirkin^, and well Rdatcral a»r rcBIIs of 250 cc are gnen once \setVl> on 
the vinu da> \ ital capatit> at the present time is ItiM cc 

SUMMARY AND CONCLUSIONS 

1 I tft\ two ttset. of adtanceil pvilmonarN tuberculosis were treated 
l)\ tiilateral pncuniothon\ 

2 f’neimjonoJvsji uja performed on thrn -eight patients tnenn 
one of whom had a unilateral pncunionolvsis and seientcen a bilateral 
pncumonolssjs 

i The most frequent comphcatMins encountered w ere serous effu 
Sion in fifteen cases tuberculous cmp\ema in clescn spontaneous 
pneumothorax tn six, and obhtcramc pleuruis m se\cn 

4 Sputum conxersKin was brought about m twcnt\*eight cases 

5 Of the group seventeen patients are dead thirteen arc still under 
sanatorium care and twentx two arc discharged 

6 Cases submitted for bilateral pneumothorax should be carcfullx 
selected 

7 Noncooperatne pinents responded least well to this form of 
therapx 

H hdateral pneumothorax is a valuable and effeense form of treat 
ntent for certain cases <if tdvanced pulmonirv tuberculosis 


CUMULATIVE INDEX 


Abdominal incisions, anatomical prin- 
ciples involved in, Apnl, 271 
transverse, advantaRes, ipnl, 272 
technic, April, 278 
Abscess ol lung, AfvA, 239 
localization, Apnl, 246 
Acidosis in “poor risk” patient, -iprd, 351 
Amputations, after care, Apnl, 389 
ph>Mcal reconstruction in, April, 420 
prostheses, lower evtremilj, Apnl, 391 
upper eMrcmity, Apnl, 392 
refrigeration anesthesia for, Ffb, 193, 
198 

various types prosthetic considerations, 
Apnl, 383 

Amputee, rehabilitation of, for gainful 
livelihood, Apnl, 382 
Anesthesia for poor risk” patient, Apnl, 
358 

refrigeration, for amputation, /Vb, 193, 
198 

Ankles, swollen, classification and treat- 
ment, Apnl, 334 

Anocia, operative, combating, Apnl, 357 
Arm, artificial, Apnl, 392 I 

Arthritis, bed rest contributing to Apnl, ' 
438 

of subtalar joint, chronic infectious, 
Feb, 158 

of wrist, suppurative, Feb , 85 
traumatic, Feb , 98 

Barton s fracture, Feb , 90 
Bath whirlpool, April, 432 
Beaded wires in treatment of fractures of 
leg, Feb , 174 

Bed rest, undesirable effect®, Apnl, 358, 
437, 445 

Bosworth incision for removal of ‘eini- 
lunar cartilages Feb , 118-120 
Brain injunes without compounding, 
initial treatment, Apnl, 403 
Bronchopneumonia, hypostatic, Apnl, 438 
Bucket handle injury of limbus glenoi 
dalis Feb, 38, 39 

Bumper fracture, beaded wires in, Feb, 
181, 182 

Burns, refrigeration in Apnl, 367 

Calcanels, fractures, subtalar fesion due 
to, Feb , 144 

Calcmo«is, renal Apnl, 321 


Catcuii renal, caliceal, Apnl, 319 
dietary treatment, Apnl, 315 
etiology, April, 307 
RiuUipie, April, 317 
postoperative treatment, ipril, 323 
cecurccnt, April, 322 
'olitary, in renal pelvis, ipnl, 317 
staghorn, APnl, 316, 321 
surgical treatment, Apnl, 316 
unilateral and bilateral, Apnl, 316 
Carbuncle of kidney, penicillin in effects 
Feb, 210 

Carpal bones, congenital lesions Feb , 81 
developmental lesions, Feb, 82 
dislocations, Feb , 92 
injuries, Feb , 1 
fractures Feb , 1, 92 
anaent, Feb , 11 

I Cavernostomy in pulmonary tuberculosis 
' Apnl, 260 

Cavitary drainage m pulmonary tubercu 
culosis Apnl, 260 

Cellulose, oxidized, as hemostatic, April, 
342 

Cevitamic acid for poor risk patient, 
April, 353 

Chest injunes physical reconstruction m 
Apnl, 425 

Cholecystectomy for acute cholecystitis, 
Apnl. 285 

Cholecystitis, acute, surgical treatment of 
332 cases, Apnl, 285 
when to operate, elpnl, 285 
Cholecystostomy for acute cholecystitis, 
Apnl, 285 

Chondromalacia of patella, Feb , 129 
Cineplastic prosthesis, April, 393 
Cold therapy in phy sical disabilities 
April, 431 

Colitis ulcerative, ileostomy in, A/rd, 303 
surgical experiences with, April, 301 
Collateral ligaments of knee, disturbances, 
Feb, 122 

Colics’ fracture Feb , 87 
reversed, Feb, 89 

Colon resection of subtotal, for ulcera- 
tive colitis, Apnl, 304 
Concussion injuries initial treatment, 
April, 403 

Con lipalion due to bed rest, April, 438 
Ccmalesccnce bed rest in undesirable 
effects, April, 437 
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ConNalescence, tieconditioning and recon- 
ditioning in, Apn!, 442 
Con\ulsi\e seizures after head injuries, 
Apm. 41S 

Cruciate ligaments, disturbances, Frb, 
122 

Cr>motherapy, clinical uses, April, 364 

Decovditioviso in convalescence, April, 
442 

Dchj dration m "poor risk” patient, 
April, 3S1 

DeQuervain’s disease, Ftb , 86 
Diabetic gangrene, refrigeration in, Feb, 
202 

Di3therm> m physical disabifitics, April, 
432 

Diet in renal calculi, April, 31S 
Dislocations of carpal bones, Ftb, J, 4, 
92 

of elbow, Feb, 79 
in children, Ftb , 73 
of humerus, upper end, recurrent, Ftb , 
37 

of lunate or carpal semilunar bone, 
Feb. 95 

of patella, Feb, 131 
of shoulder, recurrent, treatment, Feb, 
14 

of talocalcaneal joint, subtatar lesions 
due to, Feb , 156 
radioulnar Feb , 90 
symposium on Feb , 1 
tibiofibular, beaded wires m, Frh, 184 
Drainage, postural, of lung abscess, ApnI. 
243 

^ surgical of lung abscess tpnl, 244 

' . ) 

Fdema, pulmonary, bed rest contnbuting 
to, April, 439 
Elbow, anatomy, Feb , 59 
dislocations Feb , 79 
in children, Feb , 73 
fractures, m children, Feb , 59 
Embolism, pulmonary, due to bed rest, 
April, 437 

Empyema tuberculous, surgery lor, 
April, 268 I 

Encephalography in head injuries, Apnl, I 

409 

Epicondylar fractures In children, Feb, I 

67, 71 ' 

Epiphyseal separation, distal, of radius 
or ulna, Feb , 91 , 

Exercises in physical disabilities, April, I 

433 I 

quadriceps, Feb , 133 

Extremities, infections, overwhelming, re- i 
frigcration in, Feb, 206 


Extremities, lower, phlebothrombosis of 
April, 32S 

prostheses, Apnl, 391 
trauma, refrigeration m, Feb , 192 
upper, prostheses, Apnl, 392 

Fcmosal vein, phlebothrombosis of, 
^^r»f, 32S 

Femur, fractures, transfixion screws and 
plate in, Fe6 , 101 

Fibnn foam as hemostatic, April, 341 
Fibula, fractures, beaded wires in, Feb, 
179 

Fluids, administration, to “poor risk” pa- 
tients, Apnl, 35l 

Foot, subtalar jomt lesions, Feb, 136 
Footboard, Haglund, application Feb , 

149 

Forearm, anatomy, Feb, 43 
fractures, both bones, Feb , 48 
near wrist, Feb , 91 
treatment, Ftb , SO 

Fracturc-dislocations of carpal bones, 
Feb , 1, 4 

of humerus, upper end, Feb , 40 
of knee, beaded wires in, Ftb, 189 
Fractures, Barton's, Feb , 90 
bumper, beaded wires in Feb , 181, 187 
Colles’ Feb , 87 
rextrsed, Feb , 89 

compound, closed plaster treatment 
present status, Ap^, 423 
epicondylar, in children, Ftb, 67, 71 
large bone defects, Apnl, 424 
nonunion, Apnl, 423 
of calcaneus, subtalar lesions due to 
Feb , 144 

of carpal bones, Feb , 1. 92 
ancient, Feb , 11 
of elbow in children, Feb, 59 
of femur, transfixion screws and plale 
in, Feb, 101 

of fibula, beaded wires in, Ftb, 179 
of forearm, both bones, Feb, 43 

compound, in child, Feb , 54 
greenstick, Feb , S3 
near wnst, Feb ,91 , , ,, 

open reduction and metal pla“ 
in, Ftb , 55 

simple, Feb ,53 , , 

with postoperalive infection, 

Feb , 57 

treatment, Feb, 50 
with nonunion Feb, 56 
of humerus, glenoid 

anterior nm Feb , 38 39. 44 
lower hp. Feb , 42, ^ 
greater tubero'ity. 
headsplitting. Feb , 45, 46 
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Fractures of humerus, lateral condyle, in 
children, Feh , 67 
Ies«ec tuberosity, Feb , 43 
loner end, intercondylar, T- or Y-, 
m cbfldreB, Feb, 76 
medial epicondyle, m children, Feb , 

71 

supracondylar, in children, Feb , 61 
upper end, Feb , 28 

classification based on etiology 
of trauma, F<6 , 28 
marginal mjuries, Feb , 43 
three fragment, Feb , 30 
tuo-fragment, Feb , 35 
of leg, beaded wires m, Feb, 174 
of long bones, plating techmc, Feb , 
99 

of nasncular bone, Feb , 8, 93 
of olecranon in children, Feb , 76 
of os calcis invoh'ing articular sur 
faces, Feb , 161 

of patella, headed rvires in, Feb , 186 
of radius, head and neck, in children, 
Feb , 74 

lower end, Feb , 87 
styloid process, Feb, 90 
with fracture of ulna, Feb, 48 j 
of scaphoid bones, carpal, Feb , 93 I 
commmuted, with dislocation of 
semilunar bone, Feb , 97 
of skull, compound, initial treatment, 
Apnl, 404 

operative treatment, April, 406 
of talus, subtalar lesions due to, Feb, 
153 

of tibia plateau, open reduction, beaded 
wucs in, Feb , 187 
plating in, Feb , 99 
postenor malleolar, beaded wires in, 
Feb, 189 

transfixion screws and plate m, Feb , 
302 

of iilos, curoflord process, Fed , 79 
styloid process, Feb , 90 
■with dislocabon of radial head, plat 
mg in, Feb , 99 

with fracture of radius Feb, 48 
physical reconstruction in, April, 420 
Smith’s, Feb , 89 

supracondylar, in children, Feb, 61 
symposium on, Feb, 1 
Functional education in rehabibtation, 
April, 374 

GA^ctIO■>^ of wnst, Feb, $2 
Gangrene, diabetic, refngeration m, Feb, 
202 

Gauze, absorbable, as hemostatic, Apnl, 


Glenoid fossa, fractures, anterior rim 
Feb , 38. 39, 44 
loner lip, Feb, 42, 44 
injuries, Feb, 44, 45 
Guillotine amputation, prosthetic consid 
eralions, Apnl, 384 


Haclund footboard, application, Feb, 
149 

ffanley’s angle plate, Feb, 105, 106 
Head injuries, base hospital management, 
Apnl, 404 

con\*ulsive “einires alter, Apnl, 415 
encephalography in, April, 409 
genera! hospital management, April, 
408 

initial treatment, Apnl, 403 
rehabilitation jn, Apnl, 403 
Heart disease, operatne risk and April, 
354 

Heat therapy in physical disabilities, 
Apnl, 432 

Heliotherapy m physical disabilities, 
April, 434 

Hemostasis, new methods April, 338 
Hepann, subcutaneous use, after throm 
bectomy, <4^7, 328 
Hernia, inguinal, repair of, Feb , 220 
report of 1126 ca'cs, Feb, 219 
Hcrniorthaphy, inguinal, technic, Feb , 
219 

Homans* sign, Apnl, 326 
Humerus, dislocations, upper end, recur 
rent, Feb , 14, 37 

fracture'dislocation, upper end, Feb , 
40 

fractures, greater tuberosity, Feb , 43 
bead'plitting, Feb , 45, 46 
lateral condyle, m children, Feb , 67 
lesser tuberosity, Feb , 43 
lower end, intercondy far, T or Y , 
in ciiWren, Feb , 7b 
medial epicondyle, in children, Feb , 
7I 

supracondylar, m children, Feb , 61 
upper end, Feb , 28 

classification based on etiology 
of trauma, Feb , 28 
margmal injuries, Feb, 43 
three fragment, Feb , 30 
two-fragment, Feb, 35 
Hypothermia, local, April, 364 
systemic, Apnl, 361 

iLEosxoiiY for ulcerative colibs, APnl, 
303 

Iliac vein, phlebothrombosis of, Apnl, 
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Incisions abdominal anatomical prina 
pies insolsed in Apnl 271 
transscrse advantages Apnl 272 
technic Apnl 278 

Infections overwhelminp of fTtremily 
refriReration in Feb , 206 
Ineuinal hernia repair of Feb 220 
report of 1126 cases Feb 219 
Injuries extremities refrigeration in Feb 
192 

head rehabilitation in April 403 
spine physical reconstruction m Apnl 
425 

wnst Feb 1 

Intestinal distention postoperative pre 
vention and treatment Apnl 356 
Iontophoresis m lymphedema with ulcer 
ation of lep A^l 336 

Jacobaels pneumonolysts m pulmonary 
tuberculosis Apr! 255 


Kidvey carbuncle penicillin in effects 
Feb 210 

disease operative risk and Apnl 356 
stones tn Apnl 307 See also Co/ctdi 
renal 

Kienbuck s disease Feb 96 
Knee anatomy Feb 112 
articular cartilage disturbances Feb 
128 




fat pads disturbances Feb 132 
fracture dislocations beaded wires in 
Feb 189 

internal derangements diaznosiv and 
treatment Feb ill 
ligamentous injuries Feb 122 
osteochondritis dissecans Feb 128 
osteochondromatosis Feb 133 
semilunar cartilages lesions Feb l 
Kondoleon operation modified 
Ivmphedema with ulceration of leg 
Apnl 336 


I ET artificial l^if 391 
fractures beaded wires in Feb 174- 
swollen classification and treatment 
April 334 

veins phlebothrombosis of Apnl 325 
Ligamentous injuries of knee Feb 122 
Limbus glenoidalis bucket handle Injury 
Feb 39 

Lathiasis renal Apnl 307 See also Col 
ctifi renal 

Liver disease operative risk and Apnl 
3S4 

I iving daily physical demands of test 
for ability to meet April 377 


Lobectomy for lung abscess April 247 
for pulmonary tuberculosis Apnl 267 
Lunate bone dislocation Feb 95 
Lung abscess Apnl 239 
localization Apnl 246 
collap e bed rest contributing to 
April 438 

tuberculosis See Tuhercttfous fulmo 
nary 

Lymphedema with ulceration of leg 
Aprd 335 

Madeluncd deformity Feb 83 
Massage m physical disabilities April 
433 

McBride plate Feb 105 
Menadione for poor risk pat ent April 
352 

Mobilization postoperative early Apnl 
358 437 

Monaidi drainage in pulmonary tubcrcu 
lo«s Apnl 260 

Muscle striated as hemostatic April 30 

Navicular bone dislocations Feb 9 
fractures Feb 8 93 
Nephrolithiasis Apnl 307 Sec also Col 
euli renal 

Nerves of wrist lesions Feb 86 
Neurectomy intercostal in pulmonary 
tuberculosis Apnl 259 
Neurosurgery fibrin foam in April 341 
Nicotmic acid for poor nsk patient Apr I 
352 

Nonunion in fractures Apnl 423 


OccvpATiovAL therapy April 434 
Olecranon fractures in ch Idren Feb 
76 

Orthopedic disab lities functional educa 
tion in April 374 
physical reconstruction in Apnl 418 
Os calcis articular surface fracture in 
volving Feb 161 

Osteochondntis dissecans of knee Feb 
128 

Osteochondromatosis of knee Feb Hi 
Oxidized cellulose as hemosCat c Ap'd 
342 


'ABALYSis of serratus anterior mu cle 
isolated Feb 21 
’atella chondromalacia Feb 129 
dislocations Feb 131 
fractures beaded wires m 

'ellegrmi Stieda s disease Feb 132 

’enicilhn in abscess of lung Apnl 
’es valgoptanus static Feb 136 
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Phlebothrombosis, bed rest as cause, 
April, 437 

of femoral and iliac \cins, April, 

Phrenic nerve surRcry in pulmonary 
tuberculosis, Apnl, 258 
Physical demands of daily life, tc<t for 
ability to meet, April, 377 
fitness, appraisal of, April, 445 
meaning of, APnl, 443 
relation to health, April, 444 
medicine, disabilities amenable lo, APnl, 
431 

in rehabilitation program, Apnl, 
427 

therapeutic agents of, April, 431 
reconstruction m orthopedic disabilities, 
Apnl, 418 

Plasma fractions as hemostatics, Apnl, 
340 

proteins, restoration, m ‘‘poor fisV pa- 
tients, Apnl, 351 

Plates, metal, in fractures, Feb , 99 
Pneumonectomy for lung abscess, APnl, 
247 

for pulmonary tuberculosis APnl, 267 
Pneumonia, bed rest contributing to, 
April, 438 

Pneumonolysis, closed or Jacobaeus, in 
pulmonary tuberculosis, Apnl, 2SS 
open, m pulmonary tuberculosis, April, 
258 

Pneumothorax, bilateral, in pulmonary 
tuberculosis, analysis of 52 cases, I 
April, 455 

closed, in pulmonary tuberculosis, 
Apnl, 253 

open or extrapleural, in pulmonary 
tuberculosis, Apnl, 253 
Poliomyelitis, antenor, subtalar lesions 
due to, Feb , 141 

Poor risk patient, pre and postopcralixe 
care, April, 350 

Postoperative care of “poor risk” patient, 
Apnl, 350 

Postural drainage of lung abscess, APnl, 
243 

Preiser’s disease, Feb , 94, 95 
Preoperativc care of “poor nsk” patient, 
Apnl, 350 

Prostheses, lower extremity, April, 391 
upper extremity, April, 392 
Prosthetic considerations in amputations 
of vanous types, Apnl, 383 
Pulmonary See al«o Zung 
complications, postoperative, preven 
tion, April, 357 

edema, bed rest contributing to, Apnl, 
439 

embolism due to bed rest, April, 437 


Quadriceps exerci«cs, Feb , 133 

RABl^'s method for locating lung abscess 
Apnl, 246 

Radiant heat m physical disabilities, 
Apnl, 432 

Radioulnar dislocation, Feb , 90 
Radius, epiphyseal separation, distal, 
Feb, 91 

fractures, head and neck, in children, 
Feb. 74 

lower end, Feb , 87 
styloid process, Feb , 90 
with fracture of ulna, Feb , 48 
Reconditioning m convalescence, Apnl, 
442 

Rectum, resection of, for ulcerative colitis, 
Apnl, 305 

Refrigeration anesthesia for amputation, 
Feb, 193, 198 
cooling machine, Feb, 198 
m burns, Apnl, 367 
in trauma of extremities, Feb , 192 
miscellaneous uses, Feb , 200 
surgical and therapeutic, principles of, 
April, 361 

Rehabilitation, definition, Apnl, 427 
functional education in, Apnl, 374 
in head injuries, Apnl, 403 
of amputee for gainful livelihood, Apnl, 
382 

procedures of, April, 376 
program of, agencies cooperating in 
April, 428 

physical medicine in, April, 427 
services included in Apnl, 429 
symposium on, April, 371 
Rest in bed, prolonged, undesirable ef- 
fects, April, 358, 437, 444 
Riboflavin for “poor risk” patient, April, 
352 

Roentgen diagnosis of carpal injuries, 
Feb, 6 

Scaphoid bone, carpal, fractures, Feb, 93 
comminuted, with dislocation of 
semilunar bone, Feb , 97 
Scapula, winged, Feb , 21 
Semilunar bone, carpal, dislocation, Feb , 
95 

cartilages disturbances Feb, 114 
removal, surgical technic, Feb, 118 
Serratus anterior muscle, paralysis, iso- 
lated, Feb , 21 
Sherman plate, Feb , 105 
Shoulder, dislocations, recurrent, treat 
ment, Feb, 14 

Sigmoid, resection of, for ulcerative coli 
tis, Apnl, 304 
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Skull defects, tantalum for repair, April 
410 

fractures, compound, initial treatment, 
April, 404 

operative treatment, April, 406 
w ounds, open, late treatment, April, 410 
Smith’s fracture, Feb , 89 
Soft tissue damage with orthopedic de- 
fects, April, 454 

Solution G m renal calculi Apnl, 316 
Speech training after head injuries, April, 
416 I 

Spine, injuries, physical reconstruction in I 
April, A2S 

Sponge, absorbable, hemostasis with, 
Apnl, 347 

Sprains of wrist, Feb, 86 
Staghorn renal calculus, Apnl, 316, 32l 
Subtalar joint, arthritis, chronic tnfec 
tious Feb, 1S3 

lesions, due to anterior poliomyelitis, 
Feb. 141 

due to dislocations at talocalcaneal 
joint, Feb, 1S6 

to fracture of calcaneus, Peb, 
144 

of talus, Feb , I S3 
to static charges Feb , 136 
management, Feb , 136 
'' qwntaneous fusion with coxa sara, 

Feb, 160 

/ tuberculosis, Feb, 157 

'-^japer Ice Feb , 202 
, Supracondylar fractures in children, Feb , 
61 

Surgery, general, common problems sym- 
posium on Apnl, 237 
Swellings of leg and ankle, classificabon 
and treatment, Apnl, 334 
Syrae’s amputation prosthetic constdera 
tions, A^l, 386 


T AND G plate Feb , 105 106 
Talocalcaneal joint dislocations, subtalar 
lesions due to, Feb , 156 
Talus, fractures, subtalar lesions due to, 
Feb, 153 

Tamponade to control bleeding April, 
340 

Tantalum for repair of skull defects, 
Apnl, 410 

Tendons of wrist, lesions Feb , 86 
Thiamme for “poor risk” patient, April, 


Thoracoplasty in pulmonary tuberculosis, 
Apnl, 262 

Thrombectomy for phlebothrombosis of 
veins of leg, Apnl, 327 


Thrombin as hemostatic, April, 340 
Tibu, fractures, beaded wires m, Feb, 
179 

plateau open reduction, beaded wires 
m, Feb, 187 
plating in, Feb , 99 
posterior malleolar, beaded wires in 
Peb, 189 

Irans&xion screws and plate m, Feb, 
102 

Tibiofibular dislocations, beaded wires in 
Feb . 184 

Tourniquet, use of, in refngeration anes 
the'ia, Feb , 195 

Tuberculosis of subtalar joint, Feb, 1S7 
of wnst joint, Feb , 84 
pulmonary, bed rest in Apnl, 440 
bilateral pneumothorax in analysis 
of 52 cases Apnl, 455 
surgery of, Apnl, 2Sl 

Tuberculous empyema, surgery for, Apnl 
268 


Ulna epiphyseal separation distal, Feb, 
91 

fractures, eoronoid process, Feb , 79 
Myloid process Feb , 90 
with dislocation of radial bead, plat 
mg in, Feb , 99 

with fracture of radius, Feb , 50 
UltraMolet radiation m physical disabili 
ties, Apnl, 434 

UnaaUoD, difficulties with, due to bed 
rest, April, 438 

UrolUhusis medicamentosa Apnl, 323 


Vakicose veins, simple Apri, 334 
Vitamin therapy for “poor nsk” patient, 
Apri, 352 

Vocational guidance and training of am 
putees, Apnl, 394 


WniRLPOOL bath Apnl, 432 
Wires, beaded, in treatment of fractures 
of leg, Feb , 174 

Wnst, arthritis suppurative, Feb , 85 
traumatic, Feb, 98 • 

fractures, Feb , 87, 92 
gangbon, Feb , 82 
injuries, Feb , 1 
lesions, Feb , 81 
flexion deforimties, Feb , 84 
Madelung’s deformity, Feb, 83 
sprains, Feb, 86 
tuberculosis, Feb , 84 
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SYMPOSIUM ON CyNHCOtOGIC SURGEPY 


THE TECHNIC OF TOTAL AND SUBTOTAL HYSTERECTOMY 
Tawk H Lmiey 

WiiiLL much of the literature coming from this Clinic has hid to do 
%\ith such surgical problems as imoKc general surgical procedures 
dealing avith the esophagus, th>roid, stomach, gallbladder, colon and 
rectum, and so fonh, because of the fact that g>necologN has ncser 
been separated from general surger> here there has alwa) s been a ^ cry 
large number of g>necologic problems uith uhich to deal As every- 
one knows, g>7iecolog> pla>s no small pan m the total Ecld of abdom 
inal surger> It is because of this that \\c have alivajs had a very 
laige number of h) sterectomies, toral and subtotal 
As a result of this expenence with h>stcrectDm> done m large 
numbers, standardization of methods as with other surgical procedures 
has taken place, and as a result of this it seems worth while to pre 
sent these standardizations As with subtotal gastrectomy, subtotal 
thyroidectomy, esophageal diveniculectomy and other procedures, the 
technic of total and subtotal hysterectomy is the result of constant 
changes XV ith added experience and now represents somewhat near the 
accepted procedure in this Chmc 

Anesthesia —The selection of anesthesia for hysterectomy has always 
seemed to me of the utmost importance Since all operations m the 
Chnic below the level of the mpplc are done under spmal anesthesia, 
the decision here is but which drug to employ In this connection we 
like nupercaine because it gives ndequate length and because, being 
lighter than spinal fluid, it permits placing the patient in Trendelen 
burg position quite promptlv 

Wc hav e no argument to make for spmal anesthesia We know the 
ilebarcs that have occurred concerning spinal anestliesn I wish only 
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to make a proMsion ^vhlch I hive repcitedly made and that is if spinal 
anesthesia is given by someone who is expert m its administration 
then proof is to be found m the several thousand which we have 
given in this Clinic with but one neurologic complication and no 
death over the years and it his the vcr> great advantage of providing 
adequate relaxation quiet intestinal contents ind verj desirably con 
traction of the bowel rather than distention 

I think as will be stared regarding length of the incision if ill 
surger> can be done under the following desirable conditions it cm 
be better done with the qvict 'ibdomcn that comes with good spinil 
anesthesia with the wide exposure that comes with incisions of adc 
quatc length and with the visualization winch comes with better than 
the average light provided in the ivenge operating room 

Preliminary Diagnostic Dilatation and Curettage and Pelvic Examina 
tion under Anesthesia —Not so man> >ears ago at a round table con 
ference at one of the postgraduate teaching seminars held m a distant 
pare of the country I was asked this question What should one do 
with the cervLX after a subtotal hjstercctoiu) has been done and the 
pathologic report comes back showing carcinoma of the body of the 
uterus* I can well recall that niy reply to the question was to the 
effect that the best treatment in such a situation was to have done a 
"^preliminary diagnostic dilatation and curettage with immediate c\am 
dhition of the scrapings and then the cervix would have been removed 
* ^ the time of the hystcrectom> and the problem would not arise 
In discussing hysterectomj total and subtotal ic is trite but nev er 
thcless necessary to call attention to the fact that never in this Chnic 
IS a h>stercctom> done without a preliniimry diagnostic dilatation and 
curettage and a prehminar) pelvic examination under the anesrhecic 
to check the diagnosis onginallj made Two distinct advantages result 
from such a precaution (J) there will be rare but definite instances in 
which the preliminarj pelvic examination under an anesthetic will fail 
to bear out and confirm the one made at the ChniCwOr in one s office 
No one who has had much experience with pelvic examinations will 
be unwilling to admit thit particularly in nervous women who are 
unable to relax themselves and in those women with thick abdominal 
walls there will at times be doubt as to the exact findings at pelvic 
examination and (2) as already has been stated one will occasionally 
be surprised to find adenocarcinoma of the fundus without symptoms 
or carcinoma within the cervical canal which does not demonstrate 
Itself either by sjmptonis or bj visualization of the cervix through 
the speculum 

I feel very sure as i result of so many jears experience with 
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peUic cvaminacions that the plan which wc ha\c pursued here has been 
weU worth while, and that is ^hcn there is the slightest doubt about 
a pelvic examination it should he done under a good general anes- 
thetic, w ith permission at the same time to do a diagnostic dilatation 
and curettage, and if nccessarv , abdominal operation 

It again, 1 am sure, must seem presumptuous to those who have had 
a large experience with diagnostic dilatation and curettage to speak 
of the danger of perfomtioH of the uterus \ct I am sure that there 
IS no one who has had a large experience with diagnostic dilatation 
and curettage who has not perforated a uterus It is verj necessarj to 
bear in mind that this hazard increases directlv xvith the advancing 
jears of the patient The small, atrophic, senile uterus of advanced 
jears can lie perforated so easilv that one hardly knows that the curet 
has passed through the wall into the general peritoneal cavity Like- 
wise, It IS well to remember that in introducing sounds through the 
cervical canal into the uterus, painstaking gentleness with never any 
rough handling is necessarv With angulations of the cervical canal, 
any attempt to force sounds or probes into the uterine canal can 
readilv perforate the back or front wall of the uterus at the point 
where the cervut )oins the uterus 

The Incuion —As relates to the abdominal operation, the incision is 
of utmost importance I have repeatedly said that m the upper abdo- 
men the extension of the upper end of the incision as high as possible 
Without bringing it in contact with the ribs is of the greatest impor- 
tance, and with incisions particularly in the midline of the lower ab- 
domen, the extension of the incision as low as possible without baring 
the pubis IS likewise of the greatest importance Most of these points 
are directly related to the adequateness of the exposure at its most 
desirable point 

If there is one thing that I personally have learned about abdominal 
suigery, it is that the disadvantages of long incisions are more than 
compensated for by the added exposure and thus added safety that 
go with them Surgerv which can be visualized and can be exposed to 
good light IS mfimtelv safer than surgery done through inadequate 
incisions with poor light and poor exposure An operation can be 
techmcallv difficult enough with some of the conditions which must 
be met m the pelvis even with the most adequate exposure and can be 
made doubly difficult when one attempts to conduct these procedures 
through limited incisions 

TVe, therefore, have alwavs assumed that in extensive dissections of 
the pelvis an incision from the midbne to the umbilicus is not adequate 
As shown m Figure 239, wc have extended our incision to the left 



476 


I-RANk II lAIILl 


of the umbilicus, leav ing a good sheath of rectus betw een the umbilicus 
and the incision, separated the rectus muscle from the midlme, pushed 
It to one side and thus have retained a good strip of rectus fascia at 
the level of the umbilicus with which to restore the abdominal wall 
One of the difficulties that confronts everyone m niidhne incisions 
for h>srerectomv is finding the exact middle line Many times I have 
seen my assistants waste too many minutes dissecting the sheath of the 
rectus muscle, seaiching for the midline This is solved very simply 
hv carrying the incision straight down m the middle line to the pubis 
bj separating the fascia of the rectus until the pjramidalis on either 
side is found It will point to the middle line and at once indicate 
where the incision m the midlinc is to be made 



Tig 2J9~Nocc the metlmd of ntinging the inidhne incision to the left of the 
umhilicus at some distance in order to prcserre a good strip of the anteror 
sheath of the rectus muscle vsirh which to nuke the reconstruction 

There are one or two other points concerning the midline incision 
for hystercctoni) The pentoneum should always be opened high 
One never knows with large fibroids how high the bladder has been 
carried up over the lower portion of the incision, and it is therefore 
very much safer to open them ncirer the level of the umbilicus, at 
which point the bladder cannot be present With the penconcj] 
cavity then opened, the bladder can be palpated and the peritoneum 
incised downward without danger of opening into the bladder 
As related to abdominal incisions one can to ndvantage remember 
the proposal of Dr Donald Guthrie and that is that patients who are 
to have pelvic operations be placed in moderate Trendelenburg posi 
tion early m order that their intestines mav gravitate awiv from the 
pelvis and thus avoid the necessity of rough handling 
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Walling OfF fhe Intestines -W ith the abdominal incision complete 
and the pentoneal ca\it\ well open, the omentum can to great ad\an 
tage be used as a ailing off matena! It «s pulled down, placed over 
all of the small intestines as an apron and over this strips of warmed 
gauze are placed to hold the intestines out of the peritoneal ca\it\ 
This IS a \ er\ much superior method of w allinc off the intestines 
from the pehis as compared with the placing of gauze pads directh 
upon the loops of small intestines 

Determining the Course of the Ureter in Intraligamentous Kbroids — 
With the pentoneal ca\\t> well open and exposed the pelvic cavitv 
can be visualized and one can determine the location of the fibroid if 
it be a fibroid or the extent of the mahgnancv if it be a carcinoma 
With fibroids one can determine whether thev are intraligamentous 
If so. It IS important at once to determine whether or not the course 
of the ureter on either side is over the mtraligamentous fibroid or 
under it The ureters are usuallv under such fibroids, but occasion 
allj are over those ansing low from the side of the ccrvtx One can 
detennme whether or not the fibroids are beneath the bladder and 
whether or not thev spring so low from the cervit as to make ligature 
of the utenne arter> on that side at its ongin nccessarv 
Question of Removal of Tubes and Ovanes— With the pelvis visual 
ized and the fibroid grasped with double hooks or ice tongs as one 
chooses the decision is now made as to w heihcr or not the tubes and 
Ovanes will be removed with the uterus 1 have issunicd that if a pa 
ticnt has five or more jears to go without a probable menopause, it is 
desirable to leave both or one ovarv If, on the other hand, the meno 
pause, assumed to be at approximatcK fortv eight or fortx nine vears 
will occur m three vears, we have undertaken m such cases the re 
moval of both tubes and ovanes, together with the uterus 

Preliminary Ligafure and Severing of fhe Round Ligamenfs — Hav mg 
settled this problem, I believe the most important single step to make 
hvsterectomv for fibroid easv is the prelimmarv ligature and sevenng 
of the round ligaments (Fig 240) WTien this is done, m manv m 
stances it will permit immediate deliverv of the fibroid uterus well up 
into the w ound so that the uterus hangs onlj bv its attachment to the 
pelvic wall bv the ovanan wessels and to the vagina bj the cervLx It 
is true that in most instances the round ligaments have been so 
stretched out as the fibroid has developed that thev do not bind the 
tumor filled uterus m the peivns On the other hand there are manv 
instances m which strong, well developed round ligaments have not 
stretched out and attempts to deliv er the fibroid uterus from the pelv is 
are limited b> the shortness of these ligaments I feel verv stronglv 
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that the prelimjnar> iigaturc and setenng of the round hgaments., e\en 
though tbe> are adeq«atci> long is a vcrv deiirabk first step lo 
J3Vsterecrofi}> 

With the Pound hgafuencs then severed and the uterus dehvtred, as 
sho^\n in Figure 240, protitfed the tubes and o\anesare to be removed, 
the ovarian \essels, as shown m Figure 241, can now be tied on the 





F>S 340 In thii iJrawmg ts ihown preliaMnary and s<nennp vf the 

round JjgMnenT* to pernwt mobjlaanoM and dcUtcr> of the fibroid W/vs As a 
rule the round ligaments are sufficient^ long so t5»ai this a nol necessary but 
occasionally ffiey arc so shore that soenng^ them greatly facilitates the operation 
It will be noted also that as ihe round ligaments arc setercd the atnchtncnt 
of the tubes and otancs to the hom of the uterus « represented by a pedick 
which 13 easily ligated when k n dcsiraWc to preserve the tube and ovary Note 
tiic dotted bnc showing the incision which \v>n be made m tiie pciwoneum over 
the front of the ccrvi't and bladder 

peUic wall and the broad J^imcnt severed up to each side of the 
uterus. Th;s permits imwediafc delnery of the urcrus containing its 
fibroids so that it htcrai}> hangs b> its cervici! atcichmenc to the 
\3gina 

Wiping fije Bladder Down from Anknor Wall of Cemx and Vagina — 
W'lth these steps conipJeted, die ne\t importatic seep fs to sever the 
peritoneal reflection over the top of the bladder onto the wall of the 
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Uterus end tn BJpc the blacldet down from the anterior wal\ of the 
cervix and tagina until it is weli below the level of the lower point of 
the cervix as it rests within the vagina (Fig. 241). 

This step is, 1 believe, one of the most important procedures in 
livstcrcctoniy. Vi’c h.ivc repeatedly hid patients sent to us with vesico- 



' I Broad hgameni 

Fig. 241 —Note in this drawing that the ovarian vessels have been ligated in 
order to remot e the tubes and o' anes " ith the fibroid uterus, that the peritoneum 
over the front of the cervix and the bladder has been Incised and that the blad- 
der has been so wiped down with gauze on the finger that the whole front of 
the cervix is exposed 


vaginal fistulas for repair which 1 am sure are the result of failure to 
\\ ipe the bladder adequately off the front wall of the cervix and vagina, 
with the result that when the round ligaments, as shown later in Fig- 
ure 245, are sutured into the stump of the cervix, the adherent bladder 
on the front w-all of the cemx k caught in the stitch, resulting in the 
typical high vesicovaginal fistula. 
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With the bladder ueil utped dovnand the posterior eer\ical attach 
iiients m subtotal Instcrettomt abo\c the uterosicrd ligaments like- 
ISO cut and vt iped dou n attention k then directed tow ard control- 
ling the hmer blood supph of the uterus u/iere rite iifeiine vessels 
enter on the sides of the terv i\ 

Vjsualiiahon of the Ureters w Subtotal Hysterectomy — Wnh preser 
Mtion of the teniv in subtotal bsstercctom) it has never been neces 
sarv jn our experience to dissect and visua!i?e the ureters as rhev 



fig 24’— In this itiusrrauon the bladder has fwen well wiped down at the 
front of {he cervix The pomt of the transection of the ctfvw is shown by a 
dotted line and two Ochsner clamps have been obliquely applied to die uterine 
vessels on either side of the cervit 

VAVA-ytfe, ctfi. «ifi?isxsvi Iss csesy bAss-CKW, th<t 

ureters are visualircd as they run along the pelvic wall beneath the 
peritoneum. If one has an> doubt about their presence, they can usu 
all) be demonstrated b> wiping them gently with a small wad of 
gauze m the mouth of a hemostat which will stimulate their vermiform 
motion and demonstrate their identity TTic) can be piched up m the 
fingers and rolled easily with the loose panetal peritoneum as it is 
attached to the pelvic wall, and likewise their course demonstrated 
Unlike total h) sterectomj , however, we do not believe that their 
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complete dissection nnd exposure in subtonl h>stcrectomy is neccs- 
sarj 

Control of the Blood Supply -With the latenil wedges of tissue well 
wiped down to the side of the uterus, the uterine arteries can now be 
seen running upward on the side of the cer\LV, and they can be grasped 
b\ Ochsner clamps, placed high md in the oblique position, as shown 
m Figure 242 It is extremelj important that these Ochsner clamps 
grasp the uterine \essels well up to the side of the cervix The vessels 
are then cut on either side between the clamps and one is then ready 
to sever the cervLX 

Ob|ecfions to Total Hysferectomy for Fibroids —There have been fre- 
quent discussions debates and differences of opinion on the part of 
gynecologists and general surgeons as to whether or not total hvster- 
ectomy should always be done m cases of fibroids It has alv\a>s been 
my opinion that it should not be done and for the following reasons, if 
we place the advantages on one side and the disadv antages on the other 
Total h>stercctomy is done largelj against the possibiliC) of carcinoma 
occurring in the remaining cervix If one taVes the lowest reported 
probable figures of carcinoma incidence in the remaining cerv ical stump 
at 2 and the highest at approximately 7, 1 do not believe that this risk 
outweighs the fact that the suspension of the vagina and pelvic floor is 
less dependable and satisfactory when the cervix has been removed 
than when the round ligaments can be sutured into the cervix In 
addition to that there arises a very delicate question, difficult to dis- 
cuss and difficult to obtain a satisfactory answer, and that is the effect 
of shortening the vagina m a married woman during her active sex 
life 

I find It extremely difficult to debate this subject m public v\hen 
adherents to the plan of total hysterectomy jn benign lesions during 
active sex life say that it does not shorten the vagina After all, x\ho 
can say that it does not^ We can be sensitive and shy about discus 
sing sex problems, but after all, satisfactory sex life between husband 
and wife is an important thing, and what husband after his wife has 
had to go through a serious operation such as total hysterectom\ is 
likely to proclaim to anyone that her vagina is or is not shortened^ 

It seems to me always that as xve debate this subject we have the 
incidence as stated alreada on the one hand of possible malignant 
degeneration still capable of being treated by operation or by radiation, 
and on the other hand the infinitely superior support to the peh ic 
floor, bladder nnd vagina with the cervix retained and added nd 
vantage of a completely full length vagina 

I have hut one other argument to offer against tonl hvsrerectomy 
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and it )S that «hen prolajise does occur after roraJ histerectomi, it 
reallj represent*: emersion of the \agina, docs not permit an\ \ery sati*:- 
factory method of suspension, and can often lie cared for onl> b\ 
obhteration of the tagjna This js not the case uben the cervix is 
retained Even though there is failure of the round lujaments to sup 
port and hold the utcnis, a further suspension can m pncncalit a!l 
cases be accomplished 



Fig 24} “The incwinn in ilie front of the cervix at the i ne nwrhe} b) dashes 
in Figure ’4’ has now lieen sraned It is of such a character as to wedge out 
most of the contained cervical canal 

Submucous Enucleation «( fhe Cerviit-Somc jears ago I published 
a method of coning the cer\ix b\ submucous enucleation of the 
cenj\ ^ I am sure that this svas ne\cr intended b\ me to be presumed 
as an original procedure but mcrel> as a method that I have found 
practical For a tune we gave up this method because of a number of 
vaginal hemorrhages which occurred as a result of tncomplete control 
of the vessels within the coned cervL\ Dr CatteU has continued to 
employ the method and we have resumed its use again m moderation, 
raling greater paint to contrrd the bleeding uithin the ccrvjx 
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One can see from Figures 243 md 244 tint b> this method it is 
possible to get out a considerable pirt of the cervix, pirticulirlv the 
cervical canal, and that it has also the additional advantage of deep im 
plantation of the round ligaments mahmg even more secure support 

It IS important if this operation is done to introduce deep stitches 
well into the body of the ccrvi\ to control bleeding within the canal 
(Fig 245) 

As a preliminary step to the severing of the cervix, as shown in 
Figure 243, I have found it useful to so fold a towel that its angle 



I ig 244— Tlie tiicdiod of enucleating the cervical canal within the cervix is 
the cervix is amputated is shown in this illostratvon 

The method of ligatmg the uterine vessels is also shown In b, c, and d note 
the method of turning in the stump after tlic first tie to so angulatc it that the 
tic cannot pull off 

can be placed well down behind the cervix in the pouch of Douglas 
to wall off the rest of the pelvis well around the sides This is but a 
small step but has proved useful to me 
As shown m Figures 243 and 244, as the incision is made in the 
cervix the immediate introduction of double hooks, front and back, 
can lift the cervix, evert the edges and make the enucleation by coning 
of the cervix easier 

Ligation of the Uterine Vessels— I wish particularly to call attention 
to a method of ligation of uterine vessels While I am sure that a 
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nnd It IS tint when prolapse docs occur after total h>stcrectom> it 
reallj represents eversion of the vagina docs nor permit anvverj satis 
factory method of suspension and can often he cared for oni> liv 
obliteration of the vagina This is not the case when the cervix is 
retained Even though there is failure of the round ligaments to sup 
port and hold the uterus a further suspension can in prvcticall) al! 
cases be accomplished 



t ig —The 1 1 C s on n tlw from of ihc cerv *t it the 1 ne n arked by disl es 
in Figure 24'’ has no v been ^tsned It k of such a cl i«cter as to wedge out 
most of the conta ned cervical canal 

Submucous Enucleaton of ihe Cervix— Some )ears ago I published 
a method of coning the cervix h> submucous enucleation of the 
cervix ‘lam sure that this was never intended bj me to be presumed 
as an original procedvire but merelj as a method that I have found 
practical For a time vve gave up this method because of a number of 
vaginal hemorrhages which occurred as a result of incomplete control 
of the vessels within the coned cervix Dc Oittell has continued to 
employ the method and we have resumed its use again m moderation 
tahmg greater pains to control rfw bleeding w ichm the cen ix 
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round ligaments into the stump of the eert.s are neter earned out 
onto the side of the cert it There is a considerable tariation ^ et en - 
one knotts, in hott close the ureters run to the lateral trails of the 
cert It, and to place stitches through the round hgaiucnts and other 
than directit through the top of the cert leal stump is to risk the 
hazard of transfiting a ureter and producing tthieh I hate once done 


a ureterovagmal fistula 

Great pains should be taken to c<mtro! all the oo/mg ithm the 
broad ligaments and particularl> on top of the reflected bladder and 
ben%ecn the bladder and the anterior wall of the ^aglna and cerM\, 
from which the bladder Ins been wiped down Undesirable hematomas 



of ihe canal All but the last two sutches are ued In ^ is shown the method of 
closing the pehic pentoneum starting at the nght covenng the stump of the 
osanan vessels and with interrupted sutures bnnging the pemoneal flap from 
otcr the bladder back to meet the peritoneal flap reflected from the rectum 
Note the small aperture to be left on either side from which oozing or hemat 
oma should it occur can escape into the peritoneal caMtj 


can occur here as a result of failure to control meticulousK the \enous 
oozing which is profuse at this point and can result in postoperatne 
bladder disturbances which are a\oidabIe (Fig 246) 

Tofal Hysterectomy —To turn now to the difference m technic m 
total h^ sterectom\ , done in m\ hands onl\ for malignant disease, the 
steps are ter> much the same except that m this lesion one does not 
debate whether or not the tubes and oianes will be left m Because of 
the ad\antages m terms of nonrecurrence x\ith remo\al of the tubes 
and o\anes and because of the danger of extension into these struc- 
tures, the tubes and o\anes are alwaxs remoxed in all malignant 
lesions With the pelxis well exposed, again as a first step m the pro 
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tediire, the round ligimenr? ire ligated and •e^ered The oinrian \es 
sels close to the peliic wall arc iigared and se\ered The pentoneum 
betueen the round ligaments and the ovamd 'essels is freed and tlie 
ureters are nou demonstrated m the cellular tissues m the firoad liga 
nients The ureters are followed down to th^ side of the cerviv ind 
the front \\ ill of the hUdder is wiped down and off the literal will 



Fig 247—111 thi< illuscratian w shem'n the method of dealing sviili the uterine 
\csscls and ureters in total h>srcrectoiny Note erpl’S'ire of the uterine sesseJs 
well out to their origin and demonstration of the ureters as they pass beneath 
the uterine tessels and enter the bladder Note that the bladder has been well 
wiped down Icjond the end of the cervix and onto the anterior vaginal 'tail 

of the cersLY until the uterine sesscis can be demonstrated as indi 
vidual structures The uterine \essels are dissC’^^f^d well bick to their 
origin and the ureters are demonstrared as thev pass beneath them 
The uterine vessels are tied well out close to fheir origin and cl imped 
on the cervical side, severed between the tic ^nd the clamp, and the 
ureters demonstrated completely m their coU*^e beneath the uterine 
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\cbsels well up to the point where they enter the bladder. P.iranictrial 
vein oozing at this point is often extensive and frequently troublesome. 
It is meticulously controlled, the parainetriuni is w iped well down on 
the lateral wall of the vagina, the vagina is exposed in front well 
below’ the lowest point of the ccix’ix in order that it can be clamped 







beIo®'t™cen,f »( *= t"0 right angle damps 

K rill- tin/l r 1 j XT^ upper end of the vagina and between which the vagina 
L bladder down to their entrance Into 

in the riffhr anr-V ^ retracted laterally in order that they may not be caught 
in the right angle clamps applied to the vagina. 


across, the uterosacral ligaments are severed, clamped and tied in 
f*' u ^ ^ peritoneum and posterior attachments to the posterior 
wa o t e vagina likewise are wiped well down. If the lateral para- 
metrium IS adequately dissected and wiped well down from the lateral 
wa sot e vagina, the vagina will be represented largely by an 
c ongate tube, as shown in Figure 247. The ureters can be seen 
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throughout then entire course through the parametnum and their 
point of entrance into the bladder will be well demonstrated. The 
ureters ^\lll ha\e been separated well outward so that damps can 
easily be applied to the \agmal wall. 

Our experience with this procedure has not been inconsiderable not 
only with hysterectomy for carcinoma of the uterus but also with 
abdommosacral removal of the rectum for carcinoma We have now 
done combined abdommosacral removal of the rectum together with 
combined Wertheini l)>sterectoni>, removing in addition to the rcc- 



Fig 2-19— In this illustration is shouw the method of plicaung the crossed 
round ligaments otcr the top of the sutured vagina and, as shown in Figure 246, 
the pelvic peritoneum will be closed by continuous sutures laterally and inter- 
rupted sutures over the top of the vagina to completely pentonealize the pelvis. 

turn, the tubes, ov anes, uterus and often most of the vagina in lesions 
of the rectum which have become adherent to the posterior aspect of 
the uterus or vagina in seventy cases. Wc have learned as a result of 
this experience how necessary vt is to dis>ect the ureters up to their 
point of entrance into the bladder, to wipe the bladder so thoroughlv 
down over the front of the v'agina and to so separate the ureters that 
they can be pulled well to either side in order that the two clamps 
can be applied, as shown in Figure 248, to the v agina w ithout danger 
of grasping the ureters in their tips. 

Again in this situation I have found is valuable to introduce a folded 
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towel, as shown m Figure 243, against the possibihtv of slipping of 
the clamps and discharge of \aginal or uterine contents 
With the tagtna setered across and its ends ciutenzcd either with 
the actual cauten or with carbolic acid and alcohol, the tagma is 
nou sewed o\er and o\cr the clamp, the clamp removed and the stitch 
again earned back across the \agina to insure its safe and complete 
closure and also to control oozing from the cut edges of the 'aginal 
mucosa 

The problem now arises as to how best to suspend the vagina We 
have placed the round ligaments across the top of the vagina over- 
lapping one against the other, as shown in Figure 249 sewed these 
over with interrupted chromic catgut stitches and have then com 
pleteK closed the pelvic pentoneuni over the entire structure 
It has rarciv been necessarv to introduce drains and then onU 
when we have been unsuccessful m controlling the oozing in the endo- 
metrium or beneath the bladder 

Closure of the Pelvic Perlfoneum — In both total and subtotal hvstcr- 
cctomv It IS important to recall that the ureters as thev pass along the 
pelvic wall are quite closelv adherent to the pelvic pentoneuni, that 
the ureters are verv often close to the outer edge of the incision m 
the pelvic peritoneum as the broad ligament has been cut One must 
be careful as the pelv ic pentoneum is closed b\ continuous 00 catgut 
suture that the needle does not inadv ertentlv penetrate a ureter m its 
position adherent as it is to the lateral pelv ic pentoneum 
I wish to give a word of warning in closure of the pelvic pent- 
oneum, paiticularU in subtotal hvstcrcctomv We have alwflvs left 
an aperture on cither side of the flap of pentoneum covering the 
bladder which is brought over the utenne stump Should there be anv 
accumulation or oozing beneath this pentoneum this procedure leaves 
an aperture out of w hich the fluid can dram into the general pentoneal 
cavitv and not accumulate as a hematoma beneath the pentoneum 
and over the bladder, which mav later produce frequenev and pres 
sure upon the bladder and occasionaUv necessitate secondary drainage 
Closure of lower abdominal wounds presents few problems The 
peritoneum is lav, the fascia is strong and there is usuallv such little 
difficultv m making an adequate closure that discussion of this pome 
seems unnecessary. 
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FIBROMA OF THE OVARY 


Review of Twenty two Cases at the Lahey Clinic, 

1927 to (945 

Samuel P AIarsiiall and Lee Rogers, Jr 

Fibromas of the otary are uncommon but nor rare tumors The> 
form irregular, firm, white or >ellowish white tumors which vary m 
size from 1 or 2 cm in diameter to much larger masses Ewing stated 
that they may reach enormous dimensions More commonly, thev are 
small, infrequently produce s>mptoms and often are found incident 
all) during abdominal operations for a pathologic condition elsewhere 
than m the pehis or at postmortem examination 
The literature on fibromas of the oxary prior to 1957 is small m 
volume and articles have appeared sporadicall) The mam interest m 
this ovnrnn nimor before that time la> m its unusiialness and its m> 
frequenej In 1937, iMeigs and Cass stimulated renewed interest in 
fibroma of the ovary li\ reporting ovarian fibromas assoented with 
ascites and h)drothora\, and suggested that this syndrome be dis- 
tinguished from malignant disease of the ovar> This triad of fibromt 
of the ovary accompanied bv ascites and b> h>drothorax has since 
been given the name of Meigs’ s>ndrome, and most of the literature 
^ \ on fibroma of the ov-irj since 1937 has been devoted to this particular 
' ) condition 

y This paper comprises a stud> of twenty two patients with fibroma 
of the o\ar> seen at the I ahc> Clinic since 1927, however, seventeen 
of the twent) two cases were found between 1932 and 1944 All of 
these tumors have been verified b\ pathologic examination Such a re 
view illustrates the comparative mfrequenej of this type of tumor 
Moreover, a study of the tvventv-two cases failed to produce anj case 
with ascites and hydrothorax accompanying the fibroma of the ovary 
(Meigs’ syndrome) One case presented the characteristic picture, and 
fibroma of the ovar) with ascites and pleural effusion was suggested 
m the diagnosis, but unfortunatel> this patient did not return for 
further studv after the initial examination, and all efforts to ascertain 
her subsequent course hav c failed Of the tw ent> -tw o cases rev levv ed, 
m only four was the diagnosis of fibroma of the ovary made or sus 
pected before operation and m fifteen the tumor was an incidental 
finding at pelvic or other abdominal operation In three cases the 
fibroma was discovered at necropsy 



riuuQ\i\ oi me a\AR\ 


491 


Ihc first mention of otirnn tumors in the literature is accredited 
to jolm Asmic m Pans, in 1740 BaiHic, in 1799, nc\t mentioned 
fibromas of the o\ar\ b> stating tint titc> resembled uterine fibroids, 
and Boivm, m 1857, stated that these fibrous tumors are sometimes at- 
tached to the oiaries as nell as to the uterus In 1845 Kiuisch men- 
tioned finding solid tumors of the o'ancs Pcaslec, in 1872, in his book 
on o\anan tumors discussed fibroma of the o\ar> as arising fiom the 
corpus lutcum and stroma of the o\ar> Leopold, in 1876, "was the first 
to nuke a special in\ cstigatioo of the subject since Virchou He re 
ported fifty nine cases m the literature, to uliich Coe added tuenty 
eases m 1882 Peterson, in 1902, renewed eighty-two cases m the 
literature and added two In 1914 I ullenon stated that many of the 
cases preMously reported may hate been sarcomatous since pathologic 
study had been inadequate Heilman, in 19lS, quoted Aschoff m stating 
chat onh 2 per cent of all ovarian tumors arc fibroids Fullerton bad 
prc\ lously reported the incidence of 1 5 per cent according to Schroder 
and 2 to 3 per cent according to Pfanncnstiel Hoon, m 1923, reported 
the cases at the Mayo Clinic and gave the incidence as 3 5 per cent of 
all eases of ovarian tumors Caylor and Masson, m 1930, quoted the 
senes of Rohdenburg which gave an incidence of 4 6 per cent In 
1937, Meigs and Cass reviewed the literature on fibroma of the ovars 
with regard to its association with ascites and hydrothorax At that 
time only' si\ such cases were found Since tins article was published, 
much emphasis has been placed on this triad of s> mpioms and the 
importance of distinguishing it from the other more common causes 
of ascites and hydrothorax Rhoads and Terrell m 1937, are credited 
with giving the name, Meigs syndrome, to this triad and it has been 
repeatedly stressed that exploration of the abdomen should be under 
taken to rule out the presence of this benign lesion, fibroma of the 
ovary, as the cause of ascites and pleural effusion rather than a mahg 
nant lesion By 1943, Meigs, Armstrong and Hamilton had increased 
the number of cases reported in the literature on fibroma with ascites 
and hydrothorax to twenty seven cases In this report they gave Tait 
credit m 1892 for first advocating abdominal exploration of cases with 
abdominal and chest fluid on the grounds thit these signs did not 
ahvay s mean cancer 

etiology 

From a study of the literature, the etiology of fibroma of the ovary 
has been attributed to a number of causes, none of which have been 
definitely proven It has been attributed b> many mv estigators'^ to 
hemorrhage into the ovarv, to an inflamiufltorx source, to mechanical 
factors, bacteria, scirrhotic effect from retrogressive changes at the 
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menopause, and to chenucal acuon W> nne stated that it nia> de\ clop 
from scar following a pre\ious o\anan operation 
Aschoff and Hoon stated that the ongin of this tumor is uncertain, 
ind Heilman agreed but went further to say that it must arise from 
connects e tissue The connectne tissue is found m the stroma, corpus 
luteum, corpus fibrosum, organizing blood clots and in the capsule of 
the ov’ary Hoon mentioned the similant) to keloids, but stated that 
fibromas do not recur as do keloids In disagreement with Heilman 
Crile stated that some writers suggest that fibroma originates from 
epithelial tissue, and that the rapid growth and age incidence arc best 
explained on this basis 

PATHOLOGY 

The pathologic changes in cases of fibroma of the mar) are no dif 
ferent from those of fibromas elsewhere in the body Titus discussed 
three distinct tjpes and these ha\e been gcneralls accepted m the 
literature According to him, the first t> pc is a true h\ perplasta of the 



Iig 250— Bilateral fibromas of the osanes remoted at operation The tumors 
were firm and hard and were not malignant 

ovary, with the otarian tissue obliterated entircl) In the second tjpe 
there is onK partial ms oh cment of the ovar> This fibroma is usuallj 
encapsulated and is analogous to a utenne fibroid The third t> pc is a 
pedunculated fibroma arising from the ox^irv b> means of a pedicle 
ft IS this third t> pe w hich produces the acute sjmiptoms resulting from 
torsion or tw isting of the pedicle 

Grossl), the lesions may attain \arjing sizes, may be soft to hard 
depending on the amount of fibrous tissue present and the presence of 
degeneration (Fig 250) The color depends on the contents, the tumor 
IS whitish or jcllowish white if it contains onlj a little blood, and 
browmish to red if it contains much blood The specimen may be 
noduhr bur usualh the contour of the mary is retained 
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Ewiaa stated that the stnicnire of fibromas s anes greatly m the cells 
or tessels. There mav he admixture of nnoma and sccondarx- change 
may produce m)xoma, osteoma and chondroma; necrosis may produce 


Stic deccneration. . 

On cross section, fibromas of the oxary haic a vxhinsh, glistening 
surface, xiith interlacing bands and xx hurls of fibrous tissue )' 

according to Reel. Alicroscopically. the predominant cell is a hhro- 
hlast. It IS a spindle-shaped cell xxith the nucleus pointed and/or 
slightly bent and a large amount of chromatin present. There may be 
areas of calcification, hyaline and fatty changes, edema or cx Stic forma- 
tion, the ex Sts supposedly resulting from liquefaction folloxx ing anemia 



tig J51.— Cross Section of tumor shonii in Figure 250 Xote predominance of 
interlacing bands and vihorb of fibrous tissue. 


from circulator)' changes jn the o\ar)'. Some muscle strands may be 
present ^\hlch makes it difficult at times to distinguish the fibroma 
from a myoma. 

Alahgnant degeneration may occur but rare. Fullerton said it is 
no more uncommon than malignant degeneration in the uterus and is 
usually sarcomatous in nature, -while iMeigs*^ quoted Johnson as sas mg 
that malignant degeneration is more frequent in fibroma of the man 
than in uterine fibroids. It can be distinguished from sarcoma^ which 
IS the most hkely type of malignant change, bv its appearance in 
women in an older age group, by its slower growth, by the absence 
of mitotic figures and embryonal cells, and it is less cellular than a 
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sircoma It is more difficult to distinguish it from i spindle cell sar 
coma but the hcl of extension of a fibronn into the surrounding 
tissue maj be helpful in making the diagnosis 

Crile m discussing the ximll gioup of rapidix growing fibromas 
with ascites and pleural efTiision stated that the clinical and patho 
logic findings are cntirel) at x arnnee since clinically thev seem malig 
nantand pathologicall} appear benign and net er recur after remoxal 
This fact stimulated the theory that perhaps these fibromas were 
actually of epithehnl rather than of connective tissue origin 

CLINICAL FINDINGS 

The signs and symptoms associated with fibromas re variable and 
are m no way diagnostic Only when ascites and hydrothorax are 
present can one suggest the diagnosis of fibroma of the ovary when 
pelvic examination reveals the presence of an oxarian mass Tven then 
malignant disease is the more proliabic diagnosis until the nature of 
the pathologic process arising in the ovary is proved at operation The 


TABLE 1 —AGE OF 1 VTIESTS AT TIME Ot DISCOVERV OF FIHROMA 


Age ^ears 


No of Cases 


20-29 : 

30-39 3 

40-49 4 

50-59 9 

60-69 4 

70-79 1 


findings in the twentv two cases reviewed at the Lahey Clinic have 
been summarized and are compared with those reported in the htcra 
tore 

Race —According to the literature fibromas arise predominately m 
the white race with onlv an occasional report of a case m the Negro 
race All of the patients reported m this senes were white women 
Age —Of the twenty two patients the age range was from twenty 
seven to seventy vears Eight patients were m the age group twenty 
seven to forty nine years and fourteen were from fiftv to seventv 
vears Thus a majority were in the older age bracket (Table 1) 
Ow en reported a case at the age of tw eh c and one at the age of 
seventv three y ears but the average is in the fourth and fifth decades 
about the same as m cases of utenne fibroids 
Social Sfafe and Fecundity -Eighteen of the twentv two patients had 
been married thus the tumors were about four times more frequent 
in married than in single women Reports m the literature vary some 
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\\nten> reporting the tumors as more frequent m single women and 
others as n\icc as common m married women Pregnanev was found 
to increase the likelihood of filironu onl\ sliglitli Twclic pitients 
had had one or more pregnancies, nine had nc\er been pregnant, and 
in one case a report of prcgnanca was not made Catamenia was \ari 
ousl> affected In onl\ two cases were the periods regular, m three 
cases the> were irregular and m four cases no record of the periods 
was found Ihe remaining thirteen patients had undergone meno- 
pausal change The ages of these thirteen patients ranged from thirc\ - 
nmc to fifn-onc \ears, thus sliowing that the onset of menopause 
was not particularh affected b\ the filiroma (Tabic 2) Peterson re 
ported that 49 per cent of his senes had regular menstrual c\ clcs and 
stated that fibromas dcla\ ed the menopause Hoon, Doran, and Titus 
agreed that menstruation is seldom affected, but Alcllrath, Meigs, 
and Bernstein showed that it was altered b> fibromas 
Symptoms —Pam was a \ariable s\mptom Pelvic pain not of the 
ordinarj tjpc aihich accompanies menstmation occurred m four cases 


TABLE 2— ONSET OF MENOPVUSE 


Age A ears 
39-39 

49- 49 

50- J9 


No of Cases 
3 
9 
3 


and abdominal pain was associated m nine cases Jr was in no wa> 
suggestive of ovarian tumor Abdominal swelling, which is a frequent 
complaint according to the literature, was present in onlj one of the 
twent) two patients Pam as a svmptoin can usuall) be traced cither 
to torsion of a pedunculated fibroma or to adhesions around the lesion 
S\ mptoms such as diarrhea, constipation, and frequence of urina 
tion were almost negligible and seem from the literature to increase 
proportionatelj with the increase in the size of the fibroma Danforth 
reported a fibroma complicating pregnanev m one case in which the 
tumor had to be remov cd for fear of obstructing labor 

Pehic examination revealed the presence of a mass in the pelvis in 
thirteen cases with negative findings m four cases The pelvic ex- 
amination was not recorded m three cases and was not done m two 
cases, the tumors being found incidentallj during laparotomj or at 
postmortem examination 

Meigs' Syndrome —Although this sjndronie has been a much em 
phasized findint, onlv m the past eight vears, Cullmgworth first men 
ttoned It m 1879 Before it was desenbed bj iMeigs undoubtedlv a 
dncnosis of inoperable malignant disease was made in nunv cases, 
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two of these patients were operated on because of a pelvic mass In 
three cases the fibronn was an incidental finding at necrops) which 
was performed for conditions not related to the pehis In the remain- 
ing four cases the diagnosis was made at the time of other mtra- 
abdommal surgical procedures namel). Miles resection for carcinoma 
of the rectum, loop colostom) foe inoperable carcinoma of the rectum, 
cholec) stectonij , and gastroenterostoni> In all cases the diagnosis was 
proved by microscopic examination 

TftEATMENT 

Surgical excision, with removal of the ovary involved, is the on!v 
ere itment This is "in absolute ncccssiti because of the dinger of malig- 
nant degeneration even though it is slight, and to prevent or cure the 
ill effects of associated ascites and hjdrothorav These tumors arc be- 
nign and do not recur On removal of the fibroma, the ascites and 
pleural effusion, if present, cntire!> disappear in a short tim? Tiie 
mortality is m accord w ith other pelv ic operations and the procedure 
should not be hazardous 

At operation m our twenty-two cases, bilateral tumors were found 
in one case (Fig 250), in eight cases the fibroma involved the right 
o\ar> and in nine the left ovar) In four cases it was not stated which 
ovary was involved There was no regularity about the site of involve- 
ment In seven cases the entire ovary was involved, m nine cases the 
\ ovary was on]> partiall) involved and in four cases pedunculated 
«\ fibromas were present In two cases the nature of the lesion was not 
) described 

/ The tumors ranged in size from 1 5 cm to 12 cm In the literature 
the range varies from mere granules to the size of a mans head, vvith 
the w eight being as much as 60 pounds 

No unusual associated pelvic pathologic conditions were noted in 
anj of these twent>-rvvo cases, although the literature® records 
tuberculosis of the tube present with a fibroma of the ovary and also 
a fibroma of the labium majonim Other cases"® have been reported in 
w hich there is associated malignant disease of the same and/or opposite 
ov ary together vv ith the fibroma 

The prognosis with operative intervention is excellent 

CONCLUSIONS 

Fibroma of the ovary is relatively uncommon The incidence vanes 
from I 5 to 3 5 per cent of all ovanan tumors Twentj two cases arc 
reported in this paper The tumor is benign, rarcl> becomes malignant 
and does not recur following surgical removal 
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These tumors occur predominantly in the white nee, usually in the 
fourth and fifth decades, and their presence docs not alter the onset 
of the menopause 

The symptoms arc \ariable and in no was pathognomonic, m a 
hrge percentage of the eases a diagnosis was not made and the fibroma 
was found incidental to other surgical procedures 

iMeigs’ syndrome, the presence of ascites and hydrothonv with 
fibroma, has not been adequately’ explained hut it is important to dis- 
tinguish It from other conditions causing fluid, cspccialK osanan 
malignant disease 

Surgical intervention is followed by’ complete cure, ssith no recur- 
rence and w ith disappearance of the ascites and pleural effusion w hen 
present This is especially' important m those cases of fibroma in which 
a diagnosis has been made of inoperable malignant disease 
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MANCHESTER. FOTHERGILL OPERATION FOR PROLAPSE 
OF THE UTERUS 

C C Encleman 

Thf Manchester Foihergill operation, or broad ligament plastic pro- 
cedure, IS one of the older procedures employ cd in the treatment of 
uterine prolapse, and still has a wide field of usefulness It ma) be 
employed during the child-beanng age or after the menopause, it lends 
Itself to combination with other openii»\e procedures when they arc 
indicated It will usually correct adequately a moderate degree of 
prolapse at any age 

The anatomical basis for the operation rests on the fact that the 
broad ligaments constitute the most powerful mtrapelvjc support for 
the uterus The lower portions of the broad ligaments adjacent to the 
uterus (sometimes referred to as the cardinal ligaments) constitute 
fairly well defined bands of fibrous muscular tissue, readily accessible 
from below These tissues as utilized in the operation serve to elevate 
the uterus and what is equally imponant, perhaps, though not often 
stressed, maintain the cervix in the posterior part of the pelvis It has 
been emphasized repeatedly m the past that the “normal ’ position of 
anteflexion of the uterus offers an important protection against the 
development of prolapse, whereas retrodisplacement with weakening 
of the cervical supports enables the force of gravity to aid in the direct 
descent of the uterus down the vaginal canal 

Dilatation and curettage are first earned out routinely Some degree 
of cervicitis is ordinanly present It is usually necessary to perform 
amputation of the cervix We wish to point out that it is undesirable 
to perform too high an amputation of the cerv ix as a routine, for the 
uterus will receive better support from the pelvic floor if some length 
of cervix projects into the vaginal vault, to rest on the repaired 
perineum Otherwise there is a definite tendency for the cervix to 
swing downward and forward again, leading to recurrence of the 
prolapse 

The anterior vaginal wall is opened by making a transverse incision 
through the mucosa just above the cervix, and extending it forward 
m the midhne by scissors dissection nearly to the urethral meatus The 
incision IS then curved down about the cervix posteriorly Lateral 
mucosal flips are pushed back widely The bladder is separated from 
the cervix belovv by careful sharp dissecaon of the fibers binding the 
501 
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t^\o structures together inj then pushwg the bladder uell up on the 
uterus bj gauze ujping If a ostocele is ^ conspicuous feature it mav 
be dealt with bj tuo rows of infolding sutures m the puboccrvical 
fascia if this fascia is not detached from the bladder wall, othenusc. 



Fi}, 252— a The cervix is gra jed with tcnxculum and drawn dnwn Dotted 
line shows incision in mucosa A complete circuHr incision is made about the 
cervix prcliminar} to its amputation 

b The bladder has been disscncil upward and plicated with fine catgut 
sutures The cervical branches of the 'uterine vessels are ligated and cut prelum 
nary to amputation of the cervix 

c, butures are placed in the cardinal ligan ents and left untied untif Sturm 
dorf sutures are inserted in the amputated stump of cervix 

d. The placing of the anterior Sturmdorf suture is demonstrated 

e After rying the sutures m the card nal hgaments the mucosal flaps are ap 
proximated with interrupted sutures starting at the cervix 

the fascia may be split from beneath the mucosal flaps md sutured 
before approximating the mucosa 

Two heavy clamps, one on either side, arc placed ncirlj at right 
angles to the uterine canal at the level of the line of amputation These 
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clamps grasp the cenical branches of the uterine arterj The lower 
half inch or more of ccr\i\ is then amputated with i knife without 
much bleeding The amount of ccr\i\ amputated depends, of course, 
on the degree of elongation of the cer\i\ and the CAtent of lacerations 
and of c)Stic cervicitis The cervical vessels are secured with chromic 
sutures on either side and the clamps are removed The mucosal flaps 
are drawn into the ncvvl) fonned cervical os, covering the freshlv 
amputated stump of cervix cither hj means of Stumidorf sutures or 
b> simple infolding mattress sutures as desired 
The next essential step of the operation is the suturing of the 
cardinal ligaments Some surgeons detach the ligaments from cither 
side of the cervix and unite them across the midline in front of the 
cervical stump Others introduce the sutures from the vaginal side of 
the flap, going through mucosa, picking up the cardinal ligament on 
one side, taking a bite for anchorage on the anterior surface of the 
stump, and continuing the same suture to the opposite side, picking 
up the cardinal ligament and then bringing the needle out through the 
mucosa, when the suture is tied the knot of course, is on the outside 
We prefer to leave the ligaments uncut but pick up the cardinal hga 
ment, staving beneath tlie mucosal flap The suture is introduced first 
on the left side, then catches the anterior wall of the cervical stump at 
a slightlv higher level and drops back to the original level to catch the 
tissue on the right side Two such sutures maj usuallv be placed and 
held separatel) in clamps until ready to tie The redundant vaginal 
mucosa is then cut away, taking a triangular portion from each side 
The cervix is pushed well inside the vagina and the deep cardinal liga 
nient sutures are tied to support the uterus in this position The vaginal 
flaps are sutured with interrupted stitches This suture line should be 
begun at the cervix and carried tovvard the urethra, otherwise an un 
necessarv strain is placed on the newly united supporting ligaments 
The mucosal flaps should be sutured to the underl>mg uterine wall 
below and the puboccrvical fascia above m order to minimize the dead 
space in the wound and to produce proper arching of the anterior 
vaginal wall 

If It IS decided to combine this operation with the Watkins 
Wenheim interposition operation, the latter is carried out after the 
deep sutures m the cardinal ligaments have been placed but before 
they are tied i 

The final stage of the operation is the performance of high perme- 
orrhaphv A vaginal pack is inserted to be left m twenty-four hours 
and the bladder is drained bv an indwelling catheter, preferably a 
Folcv catheter with a 30 cc bag 
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Posroperatue infections of the urinary trace are mimniized by em- 
ploying sulfanilamide solution, 08 per cent, for bladder irrigation, and 
administermg 2 gm of sulfathiazole per da\ by mouth, together with 
liberal fluid intake, while the catheter is in place If the catheter is 
removed in siv dajs the patient usually will void normally Periodic 
catheterization must, of course, he performed until the residual urine 
has decreased to an ounce or less 



PRESENT STATUS OF THE WATKINS-WERTHEIM 
INTERPOSITION OPERATION 

Frank H La!Iey 

We ha\e nou been empIo>ing the Watkins-Werthcim operation 
for a good many years and ha\e done it in 260 cases Applied to the 
proper cases, and carried out with the proper technical steps, it has 
been one of the most satisfactory operations which we have used It 
IS important, however, to obtain good results with this procedure to 
limit It to the cases in w hich it is indicated, not to try to stretch beyond 
these points, and to carry out the technical steps m it with painstaking 
care 

The principle of the Watkins-Werthcim mterposiuon operation is 
that the interposition of the fundus of the uterus between the com- 
pletely freed bladder and the anterior wall of the vagina acts as a 
support and a pessary to overcome the cystocele effect upon the blad- 
der This IS brought about (I) by the presence of the rounded uterine 
body beneath the bladder and (2) by the suspension effects of the 
round and broad ligaments on the bladder, resting as it does literally 
on the cop of the fundus 

One may readily see from these statements that the ideal case for 
the employment of the Watkms-Wcrtheim interposition operation is 
the patient with a cystocele whose cervix still remains high, with good 
round ligaments and good broad ligaments suspending the cervix in 
Its normal position, and that the poorest case for the application of 
this operation is that with a complete procidentia m which the cervix 
is nor suspended and if interposed beneath the bladder will merely 
descend again as but a part of the procidentia 
Obviously, there are all modifications between the ideal case in 
which the uterus is well suspended and remains m its normal position 
with a marked cystocele and those cases m which there is partial 
descent of the cervix There are even those cases of moderate pro 
cidentia m w hich the fundus of the uterus may be interposed beneath 
the bladder a round ligament suspension done and a high perineor 
rhaphy with n quite satisfactory result, but the application of this 
operation in patients m whom the bladder, uterus and rectum have 
descended together is a futile one 

One of the questions that x\ ill arise m cv eryone s mind who has not 
made use of this operation is, what are the effects upon urination and 
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the }>iticnts tonifort witli the fundus of the uterus bemg plated be* 
death the bladder* After ln\ mg done, as prev louslj stated, 260 of these 
opentions we tan sa% w ich assurantc that if the liladder is tompletch 
separated and if the case is a proper one there will be no iindesirabie 
effects 

SELECTION OF CASES 

After the experience which we hate had with these cases we have 
learned that there arc certain things tbtc one muse have m niuid Obvi 
ousi), the one of first maportance ts chat the proper case must be 
selected One should be certain that prctiius pelvic operations base 
not been performed such as the t>pc which fixes the fundus of the 
uterus either to the abdominal wall or binds it m the retroperitoneal 
position b) adhesions so that it cannot be readily delivered through 
the peritoneal incision which is made where the peritoneum is reflected 
over the anterior surface of the uterus and the posterior surface of 
the bladder In addition to this, one must be careful of course, that 
fibroid tumors do not exist of such size as likely to prevent the 
delivery of the uterus through the sniiU opening which is made m the 
peritoneum betw ecn the uterus and the bladder It seems unnecessary 
to state but must be said that precautions must be tal en to be certain, 
In means of prcliminar) curertage and diagnostic biopsy, that adeno 
cirtmoma is not present m the fundus 

In the large experience which we have had with these eases, it does 
not seem possible that it would occur but there hav e been tw o patients 
ent to this Clime for management of i pcegnancy on whom this 
operation had been done elsewhere while the patients were within 
the childbearing period without careful obliteration of the fallopian 
tubes I can think of no complication which can be more serious than 
1 pregnancy in a uterus which has been placed underneath the bladder 
This, of course brings up the question of the decision as to whether 
or not one should employ this operation during the childbearing 
period If It IS to be employed it is obviously essential that a procedure 
adequate in character which will insure the nonoccurrcnce of preg 
nancy must be undertaken, such as a wide resection of segments of 
the fallopian tubes with inversion of the ends beneath the pentoneum 
after ligature with black silk 

Again It seems unnecessary to include inflanimaiory lesions of tubes 
and ovaries as a contraindication for this operation because the unde- 
sirability of performing this operation with such associated lesions is 
self-evident 

If this operation is undertaken inYhc presence of a badlv lacerated 
or ulcerated cervix or m the presence of cxstic disease of the cervix, 
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the decision should be made very definitely at the time of the opera- 
tion to tahe care of the cerx’lv by amputation or cauterization because 
after the uterus lias liccn inserted under the bladder tbc cervix will so 
point backward and the perineum will have been built so high that 
any later procedure on the cervix will be difficult. For that reason 
in any such condition of the ccrx’ix as mentioned previously, we have 
always included amputation of the cerx-ix, together with interposition 
of the fundus of the uterus, when such conditions are present. 

There have been suggestions at times that the implantation of the 
fundus of the uterus underneath the bladder and the fixation of the 
fundus to either side of the urethra would have some beneficial effect 
upon those patients who have urinary incontinence. Wc have applied 
this procedure in several cases but found that there is verj’ little to be 
expected in the way of added control in patients who, following 
childbirth, have had inability to hold their urine. This condition is 
much better treated by a direct approach than by the indirect approach 
associated with this operative procedure. Wc have liniited the use of 
the Watkins-Werthcini operation to those cases particularly W'ith 
marked cystocele and with good fixation of the cervix at a fairly high 
level. It is particularly applicable to older women with marked cys- 
toceles and good support of the cervix, particularly to fat women 
with these conditions, and to poor risks, avoiding as it does the neces- 
sity of an intra-abdominal procedure. 

TECHNIC 

With the properly selected case, the patient is placed in the lith- 
otomy position. The cervix is grasped and pushed well downward and 
backward so that the anterior vaginal wall is on the stretch. An incision 
through the vaginal mucosa xvith a sharp knife is then made just below’ 
the urethra to just proximal to the point where the cervix leaves the 
anterior vaginal wall. This is deepened until the xvall of the bladder is 
seen beneath the vaginal mucosa and separated by blunt dissection 
with scissors on either side. This is picked up, as shown in Figure 253, 
(I, with Ochsner clamps, scissors are inserted upward and downward 
toward the urethra and the cerx’ix until the bladder is freely separated 
(Fig. 253, b). With the vaginal mucosa held back by the Ochsner 
clamps and with a sharp knife, the bladder is separated laterally in the 
sulcus which is present betxveen the vaginal mucosa and the bladder 
musculature until a good line of cleavage is established. With gauze 
on the finger this is then xviped back laterally and upward from the 
anterior wall of the cervLx (Fig. 253, c). 
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Fig 2S3— It «s important to state that the postenor portion of the rsgina is 
purposel) omitted m these illustrations This gives the misleading impression in 
these illustrations with the long cersw that a prolapse is present This method of 
illustrating is employed merely to make the steps clearer J, In this illustration 
the cervix has been pulled weU down tfie incision of the laginal mucosa has 
been made and separated laterally k. The ettent of the separation up to the 
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It IS of great importance in the Watkms-Wertheim operation that 
the bladder be freed latcrallj as completely as possible It should be 
so freed that it can be wiped up into a central position as a completely 
spherical structure (Fig 253, c) If the lateral extensions of the bladder 
o\cr the front -wall of the uterus are not freed and the fundus of the 
uterus is then inserted beneath the literally unfreed bladder, there will 
be lateral sulci left m the bladder in which will occur stasis, on which 
will occur traction with bladder distention, and as a result of which 
there will be bladder discomfort In the properly executed Watkms- 
Wertheim operation, the entire posterior wall of the bladder will be 
so mobilized that it can be pushed up into the pelvic cavity as a spheri- 
cal structure (Fig 253, d) 

One of the difficulties everyone who has not had a large experience 
with this operation will encounter is to determine when the bladder 
has been so wiped up that the peritoneal cavity is in sight As the blad- 
der IS wiped freely upward over the front wall of the uterus, two 
lateral bands will be seen coming down to either side of the cervix 
which are expansions of the broad ligaments appearing as traction on 
the bladder upward and the cervix downward puts them on the stretch 
(Fig 253, d) Between the two will be found the fossa rcpccscnied b> 
the anterior wall of the uterus and the posterior wall of the bladder 
covered over b> the free peritoneum now exposed This can often be 
demonstrated by rubbing the two surfaces together on the front wall 
of the uterus and demonstrating the smoothly slipping, glistening sur 
faces of the peritoneal cavity If the bladder is freely wiped up, one 
will be able to pass nvo fingers along the anterior surface of the uterus 
and feel the free peritoneum on bis fingers above With a ribbon 
retractor under the bladder lifted up, this fold of peritoneum can be 
\jsualized under good light and, with the c.ervix well pulled down to 
bring It into view, it can be incised as the peritoneal cavity is incised 
and opened in an abdominal incision (Fig 253, d) 

urethra is shown and underneath the upper edge may be seen the shadow of the 
urethra as it has been worked out laterally c, Xhe bladder has been pushed well 
up in the midline and detached laterally Note the sulci on either side from 
which one can fail to detach the bladder, thus producing gutters on either side 
of the remaining bladder if the fundus is inserted underneath it without this 
separariofi Note the method of gently wiping the bladder up with a piece of 
gauze on the finger and with the lateral vaginal flaps held outward on the stretch 
d, In this illustration the bladder has been completely freed from its lateral at 
tachments and from the anterior wall of the uterus and the peritoneal fold be- 
tween the back of the bladder and the front of the fundus is now visible The 
point of incision in it is illustrated by the dotted line Note the bands of the 
broad ligaments running obliquely down to the certix, between which is the fold 
of pentoneum to be opened 
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As soon as the peritoncil ca\itv is incised the glistening surface on 
the interior mil of the uterus will iiuniediitelv appear This can be 
stretched with the fingers and with n double hook as shown in Figure 
254 a the anterior will of the uterus is grasped This is pulled down 
and the peritoneal ca%it\ held open with a retractor The anterior wall 
of the uterus higher up is agiin grasped with another double hook 
and with double hooks literalU walking up the front of the fundus 
the fundus of the uterus can then be tilted forward ind pulled out 
through the opening iii the pcritoneil cavity between the uterus and 
bladder 

In the beginning of our experience wc used to suture the lijer of 
tree peritoneum to the posterior wall of the uterus as it laj in its 
position beneath the fundus This we have now given up for several 
\eirs because of the advantage of having this openme through which 
my accumulation of blood serum or hemitonia can escape into the 
peritoneal cavity and thus prevent the accimnilation of hematomas 
beneath the bladder 

With the uterus now freely out of the peritoneal cavitv and beneath 
the bladder the decision can be made ns to whether or not an ampu 
cation of the cervix need be done If it is determined that amputation 
of the cervix is to be done the entire uterus will now be visible (Fig 
254 t) so that the vaginal mucosa cm be cut off at a proper level 
the cervix amputated the circuhr vessels running beside the lateral 
-Squalls of the cervix tied and the vaginal mucosa stitched to the dilated 

meal canal 

At this point one docs well to review how freely the bliddei his 
' m mobilized literallv from the pubic ireh md the urethra exposed 
In the Watkins Wertheim operation the urethra should be well wiped 
out so that the junction Jietwecn the urethra and the neck of the 
bladder can be visualized (Fig 254 h) It is necessar) to do this (1) 
to get the bladder free and (2) to expose the pubic itch to which the 
fundus will be attached by chromic catgut stitches on either side of 
the urethra to fix it in position 

In inserting the two stitches in the fundus as shown m Figure 254 
c one needs to be careful not to insert them too fir out near the 
horns of the uterus where there is such a vascular area Just inside the 
point where the fallopian tubes enter the horn of the uterus is i good 
place for the stitches to be inserted and good bites should be tal en 
in the fundus of the uterus so thit thev will not pull out Over the 
pubic arch the needle can be inserted deeplj care being taken to 
expose the urethra to be certain that it is protected so thit good fascial 
support IS included m the needle The lateral stitches as shown in 
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Fig ■'54— a In this illustration the fundus has been grasped beneath the blad 
der through the open peritoneum and pulled downward preparatory to fising it 
in place b, Again it maj be noted that the bladder has 1 een carefull> wiped off 
laterally beside the urethra so that the urethra is plaml> visualized The fixation 
stitch has been inserted m the fascia beneath the pubis and through the fundus 
c The uterus is show n fixed ro the fascia beneath the pubis w ith the fundus of 
the uterus beneath the bladder held snugly up against the urethra It is to be 
noted in this illustration that the extra flap of vaginal muco a caused b> the bulge 
of the anterior wall mv oh ed m the cystocele is I eing excised Attention is again 
called to the necessity of being careful to avoid removing too much vaginal 
mucosa and again warning is given that it is better to leave too much vaginal 
mucosa than to take off too much thus narrow mg the v aginal outlet d The an 
tenor vagnal mucosa has been closed with interrupted stitches and the cervix is 
now pointing lackward a high penneorrhaph) will now be doie 
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Figure 254, b, are now tied which fees the uterus firmly against the 
pubis, against the urethra and beneath the bladder 

Ac this point one does ^teW to remember that too much vaginal 
mucosa must not be excised from the anterior vaginal wall flaps which 
have been taken off the cystocele We have made the mistake of being 
too enthusiastic m cutting avv^y vaginal mucosal flaps, particularly 
where the anterior wall has been bulged by cystocele, resulting in an 
inadequate amount of vaginal mucosa and an inadequate aperture as 
far as marital relations are concerned It does no harm to leave too 
much vagmal mucosa since the support comes from the fundus of 
the uterus and not from the vaginal mucosa, and it is infinitely better 
than to cTcise too much of the flaps 

We have found it wise to ose interrupted stitches in closing the 
anterior vaginal wall and not to place them too closely together so 
that, should oozmg occur beneath the vagmal mucosa, hematoma will 
not take place but can dram in the spaces between the widely inter- 
rupted stitches (Fig 254, c and d) 

Following the completion of the Watkins-Wertheim interposition 
operation, a high perineorrhaphy is done and an indwelling catheter 
js left in place 

Immediately following the mobilization of the bladder, one should 
insert a catheter and dram off some urine to determine whether or not 
there is any blood m it, with the possibility that perforation of the 
bladder has occurred 

Special Points— There are a few points from this experience which 
will be of interest to anyone who is employing this operation One is, 
what are the dangers of opening the bladder, and if it js opened can 
one repair it* We have rarely opened the bladder, but no one can 
have done the considerable number of these operations that we have 
without having done it I personally have opened it three or four times 
with no disadvantage whatever If one finds the opening, puts a purse 
stnng suture around it, carefully inverts the mucosa and supports it 
with an additional suture, puts m an indwelling catheter so that tension 
does not occur, no damage is done 

Another step which m my early etpcncnce was of advantage to me 
was to be able to determine the lowest extent of the bladder In such 
cases the introduction of a uterine probe through the urethra, carry 
mg It down to the low est point of the cy stocele, elevating the bladder 
anteriorly, will so pull the bladder away from the anterior wall of the 
cervix that one can easily determine the line of cleavage between the 
bladder and the uterus After one has had a considerable experience 
with these cases, hovvever, this step will be unnecessary and the bladder 
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can be separated from the anterior wall of the uterus with no great 
difficult) and with confidence 

Because there is not infrequently a considerable amount of oozing 
from the anterior wall of the bladder* it will often be of ad\antage 
to introduce into the vagina for twenty four to fort) -eight hours a 
small strip of iodoform gauze for its immediate pressure effect 
The vesical fascia over the bladder* which is often loose and of very 
unsatisfactory thickness, can frequently be mcluded in plication or b) 
inversion stitches as an additional support to the bladder and to take 
the laxity on it brought about by the c) stoccle 

Important Factors m Obtaining Good Results ~The results of this 
operation have been extremely gratif)ing All of the surgeons m the 
Clinic have employed it 

If I were to revnew our experiences with it, again to enumerate the 
important factors m obtaining good results xviih it, I would sa) in 
conclusion (1) It must be applied to the proper t> pe of case and that 
IS the patient suffenng primarily from c>stocele, with a well suspended 
high cervLX (2) To obtain good results from it, the bladder must be 
adequately and completely freed from the anterior surface of the 
uterus and from its lateral walls so that it can be pushed well up into 
the pelvic cavity (3) The uterus must be firmly and snugly anchored 
to the fascia beneath the pubis to fix it m this position (4) One must 
be careful not to excise coo much of the anterior vaginal mucosa to 
avoid undue narrowing of the vaginal orifice (5) It is important that 
any disease of the cervix be cared for by amputation because of the 
difficulues of performing this operation later (6) The operation will 
need to be accompanied in most cases by a high perineorrhaphy in 
order to obtain the best results 
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An adeqinte pelvic floor is almost as important as is the entire set of 
fascia! and ligamentous supports of uterus and bladder in maintaining 
pel\ 1C organs in their proper position With care, a damaged perineum 
can be built up into a strong and resilient supporting structure Hence, 
we believe that a ^\cll executed perineorrhaphy is an essential part of 
any operation for prolapse, whether such procedure be done vaginall) 
or abdominallj, and is lil^ewise an essential feature of every total 
hjsterectoni), cither abdominal or vaginal, in order to prevent the late 
complications of prolapse of the vaginal vault 

Although we have nothing new to offer m the technic of perine- 
orrhaphy, it ma> be worth while to discuss some of its features m dc 
rail, for best results depend on attention ro man> details as well as to 
the underl>ing pnnciples 

First of all, a thorough preoperative survey of the individual case 
must be made The actual adequacy of the pelvic floor can be gauged 
onl> by examining the patient, alvva}S in the dorsal position and often 
in the standing position, while she is straining or bearing down Fvi 
dence of cut de sac hernia should be looked for It is often revealing 
to examine the patient several different times, one will sometimes find 
great variation in the degree of relaxation present This fact, to which 
comparative!) little attention has been paid, is reall) not surprising, 
general bodilv vigor muscle tone, and erectness of bearing change 
greatly from time to time, and the pelvic supports share in these 
changes Obviousl), the patient whose degree of perineal relaxation 
changes markedly from one examination to another is likel) to need 
more attention directed to her general condition and less to the local 
one Finally, it is evident that under anesthesia no true conception of 
the degree of relaxation or of the need for repair of the pelvic floor 
ern crifWnrcif 

TECHNIC 

The pelvic floor is opened bj excising a strip of tissue (Fig 255, a) 
iust inside the vaginal opening, staving below the level of Bartholin’s 
ducts, and reflecting a thin vaginal flap b> blunt dissection as a rule, 
extending at least two thirds of the wa> up the posterior wall The 
flap should be thin, the numerous veins being brushed down toward 
the rectum If a ciil-de sac hernia is suspected it is of prime importance 
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to carry the flap high, and then, \\ caring an e\tra glove, insert a finger 
in the rectum to put the rcctocclc under tension, and determine 
\\ heihcr there is a cul-de-sac coming dow n from the pouch of Douglas. 

If there is any degree of rcctocclc it is dealt with by a fine con- 
tinuous suture to infold the rectovaginal fascia (Fig. 255, starring 



I ijr 255.— n, Line of opening into the pchic floor, usually earned out by ap- 
plying double hooks at either end of the proposed incision, separating them under 
hcasy tension and excising a narrou $tnp of tissue, b, The rcctocclc is infolded 
by a continuous suture which catches the thin rcctosaginal fascia, c, The leva- 
tors arc shoxsn already' united by a row of mattress sutures which have been tied 
The interrupted sutures which build up the perineal body hate been introduced 
but arc not yet tied d, Dotted line indicates extent of mucosa excised in an 
aicrage case, e, Final suture line in the usual ease converts the incision to a ver- 
tical closure. 

just above the anus, going up to the top, and then returning to tie the 
knot at the starting point. The levators are then approximated (Fig. 
255, c), usually xvith intcrniptcd figure eight sutures. It is well to 
engage the loose tissue at the base of the flap with the highest stitch. 
Individual ligation of bleeding points usually is not necessary except 
for an occasional artery. The superficial tissues arc then united by in- 



516 


C C. ENGLEAIAN 


Cernipted sutures to reconstruct a perineal body of some thickness 
(Fig 255, c) A triangle of mucosa js excised (Fig 255, d) and sutur- 
ing completed with a continuous stitch (Fig 255, e) coming down 
from the apex, at the highest point, the mucosa should be stitched to 
the fascia The closure must not be too snug, two fingers should be 
admitted easil> D>spareunia is likel> to result from too narrow an 
introitus This is caused more often by tight suturing of mucosa than 
by building up the penneal body jtself, and may often be obviated by 
excising only a small mangle of mucosa, or bj the use of a suture line 
w hich IS partly or e\ en entirely horizontal rather than vertical Often 
an inverted “T ’ closure is used Subcuticular sutures may be used in 
the skm 

A more satisfactory result will be gamed by using numerous sutures 
of fine chromic, 0 or 00, than by using heavy strands tightly tied The 
iim of the repair is to build op a comfortable, pliable support rather 
than a thick, and unyielding scar A tagmal pack is inserted snugly 
for hemostasis and removed the following day 

ftECTOVASINAt FISTULA 

Rectovaginal fistulas /ominateJ} are hecormns rare This condition 
Calls for one additional step m the usual perineorrhaphy After the 
Mginal flap has been raised, the opening in the rectum, if low, js 



tig 2 j 6— tiitulous opening in the rectum after elevation of mucosal flap 
b. Rectal wall e\encd through anal opening with the finger and fistulous open 
mg closed with silk suture This sotuie will nlcimately slough out f, Purse string 
suture of fine chromic catgut to reinforce closure of fistula This suture is jn 
rroduced from the vaginal side of the bowel wall 
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closed by invaginating the bowel Mall out through the anus M'ith the 
finger (Fig. 256, b), and placing a fine, nonabsorbable suture from the 
rectal side. Then, from the vaginal side, an inverting mattress or purse- 
string suture further reinforces it (Fig. 256, c). The remainder of the 
repair is done in the usual way. 

COMPLETE LACERATION OF THE SPHINCTER ANI 
This condition may be managed by a slight modification of the 
usual perineal repair. The additional steps required are first, patient 
stretching out of the tom sphincter muscle with the finger tips before 
making the mucosal incision (Fig. 257, b); second, outlining the mu- 



tig. 257.— j, Diiriples indicate site of ends of sphincter muscle b, An essential 
maneuser the sphincter muscle is stretched out by patient manipulation with 
thumb and finger so that it will regain its onginal length and can be repaired 
wathout being too tight, c. Line of incision inside the introinis so that flap may 
doUTi tonard the 2 nal opening. The s'aginal flap abose is elevated in 
the usual manner, d, The mucosal flap has been turned down and is being re- 
acted laterally. The ends of the sphincter have been grasped with forceps and 
fine chromic sutures placed. Dotted line indicates the extent of mucosa excised 
in the usual perineorrhaphy, e. The perineorrhaphy has been completed. 

cosal flap xvell inside the incroitus (Fig, 257, c) and turning it down 
just enough to uncover the sphincter ends (Fig. 257, d) w’hich are 
then picked up with forceps and sutured with fine chromic catgut. 

The usual perineal repair is then carried out. The final suture line in 
perineal skin comes down above the anus as an inverted “Y’’ (Fig. 
257, e). 
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Resectjo\ <ii the superior h\ pogascfic nen e (presacnJ neiirectonij ) 
IS N\eU recognized as a sound surgical approach to the problem of 
severe dv sinenorrhea in scletted cases m which the svmptoms do not 
Mcld to orf)3nar> conservative measures *lhe histor) of presacral 
ncurectoni) has been related in detail in many communications on this 
subject and ir adds htrle to the disciissiort to KiKrate these well know n 
historical facts Ic is sufficient to state that Cottc first performed the 
operation knonn as presacral neurectom) and reported his case m 
1925 in which he stated that there was immediate complete relief from 
svmptonis of painful menstruation b} this procedure Smee chat tunc 
infrequent reports hate appeared m the litcrarure until somewhat re 
ccntlj when there have been more extensive reports on the final re 
suits following ablation of the svmpatbetic nerve M3n> of these 
reports arc based on relativel) large senes of cases 

The results of presacral neurectom) have been so uniformly good 
that there has been in ill adnsed cendenev to emploj this opcntive 
procedure in ail tv pes of dv smenorrhea This js to be expected m v lew 
I of the tact thit the opentton can be earned out w uh so little risk and 
according to most reports with no mortalitv w harev er The opennon 
IS regarded as a simple and rather easil) perfonned surgical procedure 
Its success depends verv proper!) upon attention to man) details of 
the Operation espcciall) the need for verv careful selection of the 
piticnts upon whom the opcrition is contemplated an^ also the need 
for painstaking and accurate technical approach to the problens of 
actual resection of the superior h> pogastric nerve Although the pro 
ceciure mav be relativel) simple m tlie hands of most surgeons ii 
should be emphasized that the operation does involve the potential risk 
of an) laparotomy md carries with ic a certain amounr of post 
operative distress and of course the factor of considerable economic 
loss to the pvtient Presacral neurcctomv therefore should not be ad 
vised Without verv careful ph)sical exatnmation and verv careful 
cv aluation of ill the factors that mav influence the occurrence of pelv ic 
pam w ith menstruation Phaneuf recently has giv cn an evcellent resume 
of the surgical rreatment of dismenorrhea ind ver) clearlv indicates 
the approach to this common problem He nghtly warns against tiie 
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tendency to cmplo> prcsacral ncurcctoni) m all eases of piinful 
menstruation 

Marshall and Poppen, in 1937, reported ten cases from tins Clinic 
which represented the patients upon whom prcsacral nerve resection 
was done during the vears 1935 and 1936 All of these patients were 
relieved of menstrual pam In 1941, Colcock, from the Clinic, reported 
a senes of thirt)-five patients upon whom presacral neurectom) had 
been done for primarj dv smenorrhea, and stated that 80 per cent ob- 
tained complete relief from their pam, 17 per Lent had partial relief 
and one patient had no relief of her sjiuptonis The results given in 
the follow-up bj Colcock verj closelv parallel those reported in the 
literature b> other writers Meigs, in 1939, reported a senes of twentv 
patients who had had prcsacral ncurectoni> without any other tjpc of 
pelvic surger> Fifteen of his cases, or 75 per cent, had complete relief 
of their symptoms, three eases were complete failures, and two pa- 
tients, or 10 per cent, had partially successful relief of their distress 
However, it is well to remember that Meigs’ report is based on a senes 
of cases in which no other pelvic operation was done Prcsacral neu- 
rectomy only was done m his senes in order to evaluate more thor- 
oughly the results of this procedure alone As he pointed out, it is 
obvious that the correction of all pelvic disease yields better results 
than presacral neurectomy alone In all probability the results m his 
group of cases would have been much better than the 75 per cent 
reported to have had complete relief if all pelvic disease had been 
eliminated 

Rutherford, m 1947, reported on a senes of twenty three cases 
There was a two year follow up after operation He stated that thir 
teen patients had complete relief of all symptoms and that there was 
75 per cent relief m six cases and 50 per cent relief in four cases, an 
over all percentage of 85 with complete or partial relief of pam follow- 
ing this procedure Pemberton also reported his results in 1935 as 80 
per cent complete relief in fifteen eases 

Since 1938, 219 patients at the Lahey Clime have had presacral 
neurectomy performed for relief of painful menstruation However 
no attempt has been made m this report to review the entire group of 
219 cases We have taken a representative cross section of this entire 
group of 219 patients and this review is based on the follow op reports 
obtained in 100 consecutive cases of presacral neurectomv done since 
1938 In all of these cases, a sufficient period of time has elapsed fol- 
lowing operation to establish the fact that the favorable results were 
not transient and that definite benefit has resulted from this opera 
tion In eightv prcsacral neurectomv was done for pnmarv or func- 
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tjonal dj sHienorrhea, and m twenty fox secondary or acquired 
d> smenorrhea. 

The term prwiary d% mKmrrhea is conimonij empJoyed ro refer co 
the t>pe of pamfui menstruation in which no gross pelvic disease or 
abnormalits can be found upon examination It occurs most commonly 
m >oung women m whom pelvic examination seldom discloses any 
abnormality, with the possible exception of moderately underde\el 
oped uterus which may be slightly antefieved There is usually a his 
torj of pamfui menstruation from the onset of catamenia and very 
frequently the indnidual gnes a history of pain which is increasing 
in seventy and which recurs with every period 
Secondary dynneuorrbea refers to the symptoms occurnng in a 
patient with demonstrable pathologic conditions m the pelvis, such as 
endometriosis, salpingitis, ovarian tumor, fibromy oma and vanous ty pcs 
of malposition of the uterus Pelvic examination will reveal organic 
disease of the pelvic organs which might presumably be responsible 
for pelvic pam Pathologic conditions in organs adjacent to the pelvic 
organs may well be a source of pelvic distress at menstruation 

PR6SACRAL NEURECTOMY FOR PRIMARY DYSMENORRHEA 
When patients are admitted to the Omte with a history of dys- 
menorrhea with no evidence of pelvic disease, it is our practice to re- 
fer them CO the medical departtncnc for conservative treatment before 
considering the possibility of presacral neurectomy All patients upon 
I 'whom the diagnosis of primary dysmenorrhea is made are treated with 
yl-onscrvative measures, such as psychotherapy, attention to ordinary 
hygienic conditions, and vanous antjqaasmodic drugs, many new ty pes 
of which have recently been placed on the marker Atropine, benze 
drme sulfate and hormone therapy may be tned before operation 
Many of these individuals will respond quite satisfactorily and opera 
tion wdl not be necessary Others who are emotionally unstable may 
greatly magnify rheir complaints Very often relief of the strain of 
bad home conditions and other situations w hich may add to the ner 
\ ous tension frequently w lU alleviate their distress vv ithouc any other 
treatment being necessary It is important to avoid operation m this 
type of individual and it is in this neurone type that pun is most 
likely to recur after operation and failure result It cannot be too 
strongly' emphasized that all types of conservative measures which 
seem indicated should be given a thorough trial before advocating 
operation 
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All patients at the beginning of medical treatment and before com- 
ing to surgery are given a copy of the following brief resume, out- 
lined by Dr. Frank Allan; 

Dysmenorrhea 

Dysmenorrhea or pain at the menstrual period is suffered by one of 
every three or four normal young women. 

l^en dysmenorrhea begins before the age of twenty, it is rarely 
caused by any abnormality of the pelvic organs. The importance of 
so-called displacement of the womb has been exaggerated. It should 
be known that one of every five or sue women is bom with the uterus 
lying backward (retroverted). Furthermore, dysmenorrhea with regu- 
lar menstrual periods is almost never due to any important disorder 
of the endocrine glands. 

The pains arc caused by contractions of the muscle of the uterus. 
These contractions are not abnormal. In fact, they occur as a natural 
result of o^mlation, the normal function of the o\’aries preceding 
each menstrual period. They are absent when ovarian function fails. 

The majority of women are not conscious of the contractions when 
they are mild. They arc felt only when forcible. They may be stimu- 
lated by the accumulation of the menstrual fluid in the cavity of the 
uterus until the outlet of the uterus relaxes. Few women have dys- 
menorrhea after childbearing, perhaps because the outlet of the uterus, 
once it is widely stretched, permits freer passage of the menstrual 
fluid from the uterus. 

Other symptoms which sometimes accompany menstrual pain, such 
as irritability, letharg>% headaches, nausea and vomiting, are probably 
the result of the nervous reaction to the pain. 

Treatment may depend on the following factors: 

1. Elimination of needless ner\'ous tension from anxiety or other 
causes. 

2. Simple medicines to relieve pain, such as aspirin or empirin com- 
pound, one or two tablets every four hours. 

3. Sedative medicines to help reUevc nervous tension. 

4. Special medicines prescribed to suit the individual case. 

5. Surgical treatment in exceptional cases with special problems. 

If the pain can be relieved or satisfactorily controlled until the age 
of thirty, or until childbearing, there is likely to be little need for 
medical treatment later on. Special medical or surgical treatment may 
have to be considered under the following circumstances: 

1. When the pain is so severe in spite of treatment that it causes 
disability each month. 

2. When dysmenorrhea persists after the age of thirty. 

3. When severe pains begin in adult life. 
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PRESACRAL NEURECTOMr FOR SECONDARY DYSMENORRHEA 

Presacn! neurcttonu has its \ahie 111 ewtse m the treatment of pam 
fill menstniatHin «iccurnng in the presence of organic pelvic disease 
This 15 partituhriv true in the presence of endometriosis It ts well 
recognized that acquired or secondar) dvsnienorrhea beginning some 
vean. after the onset of catamenia nn\ in nnn^ instances be caused h\ 
endometriosis \oung women with a historv and pchic findings sug 
gesting endometriosis should be treated conserv am el) Ver) fre 
qiifintl) excision of one ovarv and tube involved m the endometrial 
tumor combined with the correction of malpositions and prcsacnl 
neurectomy wil! cirrj these individuals along for many >cars and 
completel) rehev e them of their pain H) stercctom) w ith removal of 
both ovaries is a radical operation and ma) need to be done m the 
presence of extensive endomctnosis but should ordinaril) be deferred 
as long as possible Later on with the development of endomctnosis 
in the opposite ovarj and nibc or in the pelvic pemonevim or if 
severe pain rectirs extensive surgerv or deep therapy producing the 
menopause can then be carried out without regret 

For manv jears dy'smenorrhea his been thought to be caused b) 
rctrodisplacemenc of the uterus and was comtnonJv treated h> dilata 
tiun and curettage and b> sonic form <»f suspension Unforrunatelv 
this IS still done all too frcquentl) Should suspension be thouglit 
ne«ssar> ac an> time m the patient with severe dvsmenorrhea pre 
sacral neurectomy should alwavs be performed in addition to the cor 
rection of the displacemenr In some cases ic is of value to correct the 
cervical stenosis bv thorough dilatation and not mfrequcntl> this re 
heves the svmptoms but relief is Itkcl) to be transitorv Occasional!) 
It IS of value to emploa these minor procedures before laparotom) and 
before excision of tlie superior hv pogastnc nerve Twencj -seven pa 
tients in this group of 500 bad prcviouslv had dilatation and curettage 
w ith transient or partial relief of their menstrua] pain before submit 
ting to presacral neurectomy 

As Phancuf v erj properly pointed out pam occasioned by mechani 
ca! disturbance of the appendix such as that accompanying a retrocecal 
appendix or frequently from an appendix which has adhered to the 
pelvic organs may be increased at the time of menstruation It is 
wise therefore, when presacral neurectomv is earned out that the ap 
pendix if still present be removed It is our practice m all of these 
cases to remove the appendix and in the 100 cases reviewed fifev 
eight had routine appendectomv done at the time of the neurectomv 

Sixteen patients m this scries of 100 had had previous pelvic opera 
tions at which time some type of suspension or release of adhesions 
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had been earned out, ithout relief of s> inptoms m any of these cases 
All sixteen patients had to liaac rcopcration x\ith presacral neurec 
tom>, x\hich could rcadilj ha\c been done at the first laparotomy, and 
thus the) could have avoided a second operation 
White states that the superior h> pogastne nerv c or plexus is a s> m 
pathetic plexus and that the preganglionic fibers come from the lower 
thoracic and upper lumbar levels of the mtcrmcdiohtcral column The 
postganglionic neurones originate in the svmpathetic trunks as well as 
m the pre aortic ganglia, to form a plexus descending along the ab 
dominal aorta At the level of the inferior mesenteric arter) there are 
two small ganglia and from these the plexus descends to innervate the 
sigmoid and rectum The remainder of the descending S) mpathctic 
fibers form the superior hypogastric plexus at tlic bifurcation of the 
aorta This plexus then divides at the level of the bifurcation of the 
two common iliac arteries to form the two h) pogastne nerves These 
extend to the hollow of the sacrum to join the inferior hv pogastne 
plexus This sympathetic plexus then lies m a triangle bounded b) the 
two common iliac arteries and originates at the bifurcation of the 
aorta Both iMeigs and White emphasized the fact that branches of 
nerves from the fourth lumbar ganglia join the plexus from under the 
common iliac arter) and it is important to remove these branches in a 
clean dissection and removal of this s) mpathctic nerve 

THE OPERATION 

The actual tcchmc for the removal of the sympathetic plexus which 
forms the presacral nerve is not difficult if these anatomical facts arc 
remembered and great care is taken to nninlam a bloodless field dur 
mg the dissection Furthermore, it can be done m a relativel) short 
time so that it mav supplement an) other g) necologic procedures that 
ma) seem indicated at the time of laparotomy or during any surgical 
procedure that may be necessar) to remove any disease arising m the 
pelvic organs or in the rectosigmoid Lahc) and Cattell of this Clinic 
have long advocated combining presacral neurectomy with Aides re 
section of the rectum in the presence of extensive carcinoma of the 
rectum 

The operation is appro ichcd through a midlinc suprapubic incision 
It extends from the umbilicus to the symph)sis After the peritoneal 
cavit) has been opened (Fig 258) a thorough abdominal exploration 
IS made The patient may then be placed in Trendelenburg position 
and the abdominal cavit) walled off with moist saline packs The sitr 
mold colon very frequentl) will lie near the midline and will obscure 
the operative field it must be letracted hierall) m order to approach 
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the field of operation The postenor paneral peritoneum is grasped 
by forceps at the Icsel of the fifth lumbar senebra at the bifurcation 
of the abdominal aorta, and incised Upon incision, it may be noted 
that the retroperitoneal areolar tissue immediatelj fills w jch air, and a 
potential space is easil\ demonstrable The incision in the peritoneum 
IS then extended for a distance of 10 to 12 cm The penroncum is rc- 



fcig JS8— Ab<latn«Q is opened ihrougb * tmdlme suprapubic incision The hue 
of incision of the postenor paricfal pemoncum is illustrated Note the sigmoid 
retracted tonard the left and also ihc position of the right ureter 

tracted b) guide silk sutures on cither border of the incision The 
loose areolar tissue may then be dissected from the common iliac %vith 
scissors or with blunt dissection with gauze and forceps The ner\c is 
readdv identified and all conncctiie and areolar tissue is freed from 
the external iliac artery up to the bifurcauon of the aorta (Fig 259) 
The left common iliac tern is seen on the left side of the triangle, 
whereas the right iliac sem lies lateral to the right external iliac artery 
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and does not come into the field The ureter is readil> seen and identi- 
fied on the right side but is not usually seen on the left side The tape 
IS placed beneath the ner\ e and the areolar tissue and dissection carried 
up to the bifurcation of the aorta All tissue is remo\ed from the tn 
angle cleanly as high as the bifurcation of the aorta where the nenc 
is divided and the proximal end of the ner\ e plexus is ligated to pre\ ent 



Fig 259 -.-nie postenor panetal pentoneum has been incised and the edges 
elevated with sunites of silL The presacral nerve is elevated with a tape and re 
moved with all areolar tissue from the bifurcation of the aorta down to the level 
oi the bifurcation of the common iliacs 

an> bleeding The nene plexus together with all areolar tissue is 
cleaned from above downward to the level of the bifurcation of the 
common iliacs It is well to remember that the branches from the 
fourth lumbar ganglia come from under the iliac arteries and not over 
as do other fibers of the plexus, and these should be removed also 
Care must be exercised to avoid injury to the left iliac vein which maj 
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be easily tnumatized Anj small bleeding \eins can be tied and the 
field 1 cpt relatively bloodless Occasionally it is necessary to tie the 
middle sacral artery, but usuallv injury to this can be avoided The 
dissection is completed to the level of the bifurcation of the common 
ilijc arteries The nenc pJevus is iisuaih seen to form the two fnpo 
gastric nerves which by blunt dissection can easilv^ be separated 
clamped and ligated removing the nerve tissue with the areolar tissue 
The rent m the peritoneum is then closed with continuous running 
stitches of fine catgut 

Any corrective pelvic surgical procedure that is necessary can be 
done before or after presacral neurectomy However, if large tumors 
are present m either ovary or if myomectomy is necessary presacral 
neurectomy will be made much easier by the removal of these tumors 
thus permitting a readier approach to the dissection of the nerv e It 
IS essential also to correct any malposition nf the uterus w ith any tv pe 
of suspension the surgeon commonly employ s It is alway s w ise m the 
presence of am pelvic abnormality m which severe dysmenorrhea is 
a prominent feature to perform the presacral neurectomy m addition 
to any surgical corrective measures necessary The operation is not 
difficult although ic may be painstaking It can be added readily to 
any other pelvic operation and should not greatly prolong the time or 
the extent of the operation One so frequently sees patients w ho hav e 
gone through evrensive pelvic operations who continue to have severe 
menstrual pain m whom it is necessary to perform a second later 
laparotomy for a presacral neurectomy which could easilv have been 
done at the first operation m order to relieve the patient completcK 
of menstrual pain 

RESULTS 

In this series of 100 cases that have been reviewed in eightv cases 
as prcviouslv stated presacral neurectomy was done for pnmarv dvs 
menorrhea Vo pelvic pathologic change other than slight displace 
ment was found m am of these cases In this group of eightv patients 
seventy two report excellent results with complete relief of all men 
strual discomfort In two cases the results were fair One patient was 
relieved of all menstrual discomfort but complained somewhat of the 
lack of propulsive power of the rectum since the operation Another 
complained of occasional cramps and continued to have some back 
ache at menstrual time but not sufficient to incapacitate her In two 
cases the results should be classified as fair to good One was relieved 
of her pain and cramps but had severe headache something she had 
never experienced before the pelvic operation Another had slight 
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puns and cnmps but was at least 7> per cent rclic\cd In thicc pa 
tients the results were listed as fair to poor Menstrual cramps averc 
rclie\ed in one, but this patient had peculiar pressure discomfort m the 
region of the cocc> \ 1 his w as noted onl> at the time of menstruation, 
Another reported onl> slight improa cnient, certainly not over 25 per 
cent relief of her distress A third reported no relief of pain and must 
be listed as a failure In one patient of the group of eighty no follow up 
was obtainable In other words, 90 per cent had complete relief of 
all distress, 5 per cent had considerable relief if not complete, 3 8 per 
cent had partial relief and onlv one case, or 1 2 per cent, can be classi 
fied as failure 

In the group of secondary or acquired dysmenorrhea, comprising 
twenty cases, sixteen reported excellent results with complete relief of 
all menstrual discomfort However in this group of twenty cases, 
other pelvic corrective procedures were done at the time of the pre- 
sacral neurectomy In two cases the results can be listed as fair to good, 
one patient havihg some menstrual cramp and backache, but relieved 
at least 70 per cent One patient reported that cramps were relieved 
but she had some bad ache and was extremely nervous at the time of 
menstruation One patient had no relief of her symptoms, she returned 
SIX months later with endometrial implants in the cul dc sac, noted 
upon examination Laparotomy confirmed the diagnosis and supra 
vaginal hystercccomv and ablation of the tubes and ovaries were ncces 
sary In one case in this group follow up was not obtainable In this 
group of twenty cases 80 per cent obtained complete or almost com 
piece relief of their distress 

All patients were operated «n under spinal anesthesia In all cases 
careful dilatation and curettage were carried out, dilatation of the cer 
vical canal is important to obtain correction of anv cervical stenosis 
that might be present, and should always be done No patients in this 
group were admitted for operation unless they had been carefully 
studied and the degree of pain evaluated as closely as possible Con 
scrvative measures had been earned out under medical supervision in 
all cases and patients with low thresholds of pain or those emotionally 
unstable were subjected to conservative medical measures over a long 
period of time The general hygiene was improved antispasmodics and 
hormones were administered and psychotherapy applied Only upon 
failure of these measures was presacral neurcctomv advocated to re 
lieve menstrual pam In this group of 100 patients upon whom pre 
sacral neurectomy was done, the uterine malposition was corrected b\ 
some tv pe of suspension in sixty nine cases 
There were no postoperative complications and no mortality follow 
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mg operation in this group The a\cragc number of days spent m the 
hospital was fifteen and a half The average age of the patients was 
twenty six and seven tenths years the youngest patient subjected to 
presacral neurectomy for relief of menstrual pain was thirteen and 
the oldest in the group was thirty nine > ears of age 

No unfav orable sequelae such as interference with normal parturi 
tion libido menstruation or urination were reported m any of the 
cases studied The group of patients seemed to be singularly free from 
unfavorable results following operation Very little data could be ob 
tamed upon libido or problems associated w ith parturition m this group 
as most of these patients were unmarried and no evaluation of these 
questions could be made However from data obtained from those 
married at the time of operation or subsequently married there seemed 
to be V ery little or no effeer 

SUMMARY 

Presacral neurectomy has been used in the treatment of intractable 
dysmenorrhea in 219 cases at the Lahey Qinic since 1938 over a period 
of SIX years A brief report is given of the follow up results m 100 
cases Ninety per cent of the group of eighty patients with primary 
dysmenorrhea had complete relief of all symptoms associated with 
menstruation Eight and eight tenths per cent can be listed as partially 
relieved and there was only one failure (12 per cent) 

In the group of twenty cases of secondary or acquired dysmenor 
rhea 80 per cent are reported to have obtained complete relief of all 
symptoms the remainder were partially relieved and again only one 
was a complete failure 

Presacral neurectomy is a valuable procedure but should be em 
ployed only m selected cases after a careful and complete study and 
only after the employment of conservative measures in patients with 
no organic pelvic disease Careful selection of cases after a period of 
conservativ e medical measures will reduce greatly the number of cases 
in which presacral neurectomy will be required for the relief of pain 
and operation w ill result in a higher percentage of complete relief and 
consequently fewer failures 


BIBLIOGRAPHY 

1 Colcoclv B P Presacral Neurectomy foe the Pel ef of Severe Pt tnary Dys 

menorrhea S O-iv North Akiraav 21 855-6^ 1941 

2 Cotie G Sur le tra tement dcs dysmenorrhees rebelles par la sympaihectomie 

hypogastrque per aner ellc o« la sect on du netf presacre L>on med 
56 153 1925 

3 Marshal! S F and Poppen J L Presacral Neurectomy n he Treatn ent of 

Dysmenorrhea S CtiN North Amcrca /T-P 7 35 1937 



RESULTS lOLLOWING PRESACRAI XEUBECTOM\ 529 

4 Mejgs, J V Decision of the Supenor Hjpogastne Plexus (Presacral Nerve) 

tor Primar) D>smenorrhea Surg^ Gynce & Obst, tfS 72J-32, 1939 

5 Pemberton, F A Resection of Presacral Nerse in G> naccology New England 

J M , 213 710-H, 1933 

6 Phaneuf, L D Surgical Measures in Dysmenorrhea Ncu England J iM , 23t 

872-73, 1944 

7 Rutherford, R N Prc«acrol Ncurcctom) A G>nccological and Obstetrical 

Follott up West J Surg, Obst & G>nec, 30 597-d06 194’ 

8 WTiite J C The Autonomic Ncr\ous S> stem Anatomj, Ph>’sio[og> and Sur- 

gical Treatment New \orIv, The Macmillan Company, 1935 



ANESTHESIA FOR GYNECOLOGIC SURGERY 


Leo V Hand 

ANisiHLt.iA for gynecologic operations must insure the maximal 
degree of sifetj for the patient The safety of the anesthesia is in 
fluenced the agents and methods employed is well as by the skill of 
the individual administering ic The choice of agent and method for 
inesthesn in gjnecologic operations is hrgel> dependent on the e\ 
tent of the contemplated procedure Operations of short duration and 
requiring little or no surgical relaxation are usually classified as minor 
procedures In this group are included pelvic examinations, dilatation 
and curettage, operations on the cervix, and modified perineal repairs 
Operations of longer duration or requiring surgical relaxation may be 
classified as major procedures In this group are included intra 
abdominal pelvic operations, extensive permeal repairs, and combined 
perineal and intra abdominal operations 

ANESTHESIA FOR MINOR OPERATIONS 

The methods of choice for minor procedures are intravenous, m 
halation and caudal anesthesia The inhalation anesthetic agent of 
choice is cyclopropane The use of cauter> or high frequency currents 
in these operations introduces the factor of explosive hazard In the 
presence of this hazard an intravenous agent is employed, preferably 
pcntothal sodium 

A technic for mtraxenous anesthesia has already been published ‘ A 
2 S per cent solution is employed With the patient instructed to talk 
or count aloud, the solution is slowly injected (approximately 0 5 cc 
per second) until the patient stops counting After a transient period 
of apnea there is usually an inspiratory sign followed by resumption 
of the regular respiratory excursions When the patient requires less 
than 0 5 gm for induction (cessation of counting), 0 1 gm more 
should suffice for surgical anesfbesu If the patient requires more than 
0 5 gm for induction, 0 2 gm xvill usually suffice to obtain adequate 
anesthesia Fractional doses of 0 05 to 0 2 gm are added as the patient 
gi\ es evidence of recovery or awakening For patients requinng large 
quantities of the intravenous agent when used alone, the addition of 
60 to 70 per cent of mtrous oxide with 40 to 30 per cent of oxygen by 
inhalation will give and maintain excellent anesthesia w ith greatl> re 
duced quantities of the intravenous agent This will not onlv shorten 
530 
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the recover\' period but also reduce the dangers of pulmonary’ conv 
plications from prolonged periods of rcspinitonp’ depression. 

ANESTHESIA FOR MAJOR OPERATIONS 
The methods of anesthesia for major procedures may be classified 
under cw'o main groups, inhalation anesthesia and spinal anesthesia. The 
inhalation anesthesia employed for these operations is closed sj'stem 
carbon dioxide absorption with cxclopropane-ether, either with or 
\Wthout endotracheal intubation. The customarj' agents employed for 
spinal anesthesia at the Lahey Qinic are pontocaine and nupercaine. 
Saklad, reriewing the work by Nowak, reported corrected toxicitj* 
ratios for these agents in spirul anesthesia compared to procaine or 
novocaine as met>*caine 1.36:1; pontocaine 0.58:1; and nupercaine 
0.71:1. Spinal anesthesia, with light supplementary* intravenous or in- 
halation anesthesia, approaches more nearly the optimal anesthesia for 
major gynecologic operations than does any other method. This com- 
bination, when properly handled, provides unvarydng relaxation of 
the abdominal muscles, which, together with the contraction of the 
intestines and the quiet regular action of the diaphragm, produces most 
favorable operating conditions. 

SPINAL ANESTHESIA TECHNICS 

The agent and method to be employed for spinal anesthesia depend 
on the contemplated operation. For operations probably lasting less 
than one and one half hours and requiring Uttle or no Trendelenburg 
position, pontocaine with dextrose solution by the "Lahey Clinic (Sise) 
techmc® has proved satisfactory. Combined perineal and intra- 
abdominal operations frequently exceed one and one half hours. These 
operations often are performed in moderate to steep Ttendelenb-oig 
position- Pontocaine-de.xtrose solution usually does not last longer than 
one and a half to tw o hours. Also the solution (Sise) t heavier than 
spinal fluid. In Trendelenburg position there Is danger of cephalad 
progression of anesthesia w ith r^ulcant dangers of respiratory depres- 
sion. Therefore, in such operations nupercaine, 1 to 1500 dilution, 
using a modification of the How ard Jones technic* is employed. This 
agent produces excellent abdominal anesthesia for two to two and a 
half hours’ duration. This solution of nupercaine is lighter than spinal 
fluid; thus when Trendelenburg position is desired, the direction of 
progression of the anesthetic solution will be caudally. In operations 
of a contemplated duration of over one and one half hours in w hich 
little or no Trendelenburg position b planned, continuous spinal an- 
esthesia may be employed. Our agent of choice for continuous spinal 
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anesthesia is pontocame dextrose* In nearly all spinal anesthesias, 50 
mg of ephedrme sulfate is given intramuscularly prior to introduction 
of the spinal anesthetic agent This acts as a prophylactic agent against 
the fall m blood pressure that might occur following injection of a 
spinal anesthetic solution 

Pontocame Dextrose Technic— The anesthetic solution for this technic 
IS prepared by adding to the estimated dose of 1 per cent pontocame 
in normal saline solution one and one half times its volume of 10 per 
cent dextrose solution The aterage doses as employed at the Clinic 
are listed m Table 1 

For induction, the patient is placed m 5 degree Trendelenburg 
lateral decubitus position and the total quantity of solution determined 
upon IS injected into the third lumbar interspace at the rate of 0 25 cc 


TABLE 1 — APPROXIMATF DOSrS OR PONTOCAINT FOR ADULTS 


Perineum 1 

External genual a or bladder ] 

Legs to groin or pehis (intravaginal) 

Loner abdomen 
Upper abdomen 

* For older weaker smaller nidiiiduah 
tFor the average patient with fairly good vigor 
TFor younger more vigorous larger individuals 
s esthcsia 


Mg * Mg f- Mg t 

9 12 14 

10 13 15 

12 16 18 

13 17 20 


for especially long an 


) per second, ith no barbotage being employed This mixture is con 
siderably heavier than spinal fluid The height of anesthesia is obtained 
essentially by gravity The patient remains in this 5 degree Trendelen 
burg position until the level of anesthesia is found to be within two 
thoracic nerv e segments of the height desired or for not more than a 
four minute interval Marked increased mtra abdominal tension such 
as occurs m pregnancy, m cases of very large ovarian cysts or fibroids, 
as well as in early lithotomy position, exerts an influence on tlie height 
of anesthesia Dangerous and undesirable heights of anesthesia will re 
suft m these conditions unfess extreme care is taA.en to keep the level 
of anesthesia on initial tests low In such instances it is wiser not to 
employ the Trendelenburg position on initial injection of pontocaine- 
dextrose solution 

During the induction period with pontocame dextrose soluuon, the 
head is flexed so as to increase the thoracic curve In this position the 
most dependent area of the spine is in the region of the third to the 
fifth thoracic segment This tends to prevent undesirable heights of 
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ancs’hesQ The chvroid lilt bar or ^Tie sirnil-ir attachment or a sand- 
ba" 5 or 4 inches in thickness in the absence of an\ specul apparams 
placed under the occiput, is found to be an ideal hit for flexing the 
head of the panent When the desired height is obtained, the pauent 
IS returned to a lei el or horizontal position for a period of fifteen to 
mentx minutes SImht Trendelenbjrg position mat then be employ cd 
mth caution ii desired. 

Nupercan** Techne.— As’alrcadv stated, the solution cmpIo\cd is 
nupercatre 1 to I'OO dilution in Od per cent saline solution. The 
•specific gr3vi*n of this solution is I C0545 The solution is supplied b\ 
the manutacnirer in 20 cc ampules and is acid m reaction. \s this drug 
p’ecip’tatcs m the presence of an alkaline medium, the ssnnue and 
n'^dle should be thoroughK acidulated to remove anv traces of alkali 
This can be accomplished most casflv bv nnsmg with 1 cc. of the 
nupercame solution Prior to nnsin". the 20 cc svTiniic and ampule 
are warmed to at least bods temperature This probablv speeds up in- 
duction «o that the desired height ot anesthesia is frequentlv obtained 
in three to tw cive mmutes mstead of the usual sev en to fifteen minutes 
The sex and hauht of the patient determine the dose " e behev e 
the volume of the ncpercaine <olotion is the important factor m ob- 
caiiung anesthesia, both in level and duration, the following: doses arc 
cmplovcd for a 5 foot woman, 16 cc., for a 5 foot man, 17 cc , for 
even 3 mches over 5 feet, I cc of nupcrcainc solution is added, the 
total dose never exceeds 20 cc Occasionallv the risk of the panenc in- 
fluences our esamations of dosairc, but not more than 1 cc of solution 
Lumbar puncture is made in the third lumbar interspace, wnth the 
patient Ivmg on the «ide in the honzonral position. W c prefer to with 
draw and discard approximateh 5 cc of spinal fluid \\c believe this 
tends to lessen the possibility of sudden severe headache that might 
occur dunnir the injection of this volume of solution After discard- 
the spmal fluid, the previoasK estimated and prepared warm an 
esthetic solution is injected at the rate of approximately 0 > cc per 
«ecoad. Immediately foUowm" this injection the patient is turned to 
a prone posiuon, without pdlovys under the head. 

WTien hei<»hc of anesthesia is desired, m order to make the light 
nupercame <olation run to the desired position vn the spinal column \yc 
rase the upper thoracic level by means of a lift bar under the upper 
portion of the panect s sternum cndl the spine slants upward at ap- 
proTuna'ely 15 degrees to the horizontal Special care s used that the 
head of the patient s low er than this uppermost thoracic area In many 
nstaaces the patient is placed in a perfectly prone horizontal position 
It height of anesthesia is not deemed necessary Tyy o minutes after m 
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jection of the anesthetic soluuoa its upward progress is tested fre- 
quentlj by pinching with a clamp adequate to elicit definite pam 
response The usual lapse of time to obtain the desired level of anes- 


thesia ranges from three to twelve minutes 

When anesthesia has reached the desired level, first the table is 
placed in a 10 degree Trendelenbuig position and then an> apparatus 
under the patients sternum is completely lowered This prevents 
further cephalad extension of the anesthesur Onl> after Trendelenburg 
position has been assumed should the patient be turned supine As al 
ways with this technic, care should be taken to have the head of the 
patient m the most dependent position Occasionallj we find that the 
level of anesthesia is obtained more rapidly than is customary and that 
m tw o to four minutes after injection it has extended higher than is 
desired It is for these cases that one must be on the alert by early and 
frequent testing When such an anesthesia is encountered, the patient 
should immediately be placed m 10 degree Trendelenburg position and 
an> lift bar under the sternum completely lowered, leaving her m the 
sime prone position for approximate!) seven or eight minutes This 
time interval m the prone Trendelenburg position not only insures 
complete bathing of the sensory or posterior nerve roots by the h)po 
banc or light solution but also causes the solution to retreat somewhat 
from its extended cephalad position so that when the patient is turned 
supine, the anterior or motor roots will not be affected as far cephalad 




is the posterior sensory roots 

Supplementary Anesthesia — Supplcmentar) anesthesia is occasionally 
icsortcd to when the patient is uncomfortable as a result of traction 
reflexes This supplcmentar) anesthesia may be administered by m 


halation or b) intravenous injection This combination of spinal and 


supplemental anesthesia with adequate oxygenation seems to us the 


best anesthesia for the following reasons operating conditions are 


unsurpassed, and the patient is quiet and comfortable 


CONCLUSION 

For operations deemed minor procedures, inhalation, m the form of 
<.)clopropane anesthesia, or intravenous anesthesia, sodium pentothal, 
IS preferred For major operations our experience has demonstrated 
that optimal operating conditions plus mereased safety factors for the 
patient are obtained under spinal anesthesia, with or without supple- 
mentary anesthesia 
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THE PRESENT STATUS OF DIAGNOSIS AND TREATMENT 
OF UTERINE CARCINOMA 


Hugh F Hare 

Recent impro\ ements in the diagnostic criteria of uterine malig- 
nancies have paved the way for earlier diagnosis of this very important 
disease, and will m the future increase the percentage of cures ind 
fiv e year survivals, whether the lesion be treated surgically or by radia- 
tion I wish to review our present diagnostic and therapeutic measures 
since most of the diagnostic measures may be successfully carried out 
m the examining room and laboratory 

The method of Papanicolaou and Traut for the diagnosis of uterine 
cancer by laginal miear is undoubtedly the most \aluable diagnostic 
aid which has been brought to light since the advent of the biopsy 
True, this test is not infallible any more than any other laboratory 
test It requires the opinion of an individual trained in recognition of 
this particular type of disease, and thorough correlation of the findings 
with the clinical history This procedure has thus far not withstood 
the test of time and undoubtedly some investigators have already dis 
carded it With any new method there are trials In our own c\pen 
ence xve have made seteral of these trials only to pass on to others, 
but on the whole this test is sut cessful The experience with this type 
of examination has revealed the importance not only of having trained 
personnel for the diagnosis of the smear after it has been taken, but 
also of the preparation of the smear for interpretation This procedure 
IS adequately outlined m the monograph by Papanicolaou and Traut 
We has e followed their outline closely, using a suction apparatus at- 
tached to a 10 cc Luer Lok synnge (Fig 260), the same type that is 
used when carrjing out an air insiifilation and uterotubography The 
apparatus permits removal of material from the walls of the vagina by 
suction, from which one smear may be made Material may be with' 
draw n from the cer\ ical canal for a second smear 

The vaginal smear method should be used only as an adjunct in 
diagnosis Regardless of the laboratory test, the history and the physi 
cal examination are the important diagnostic criteria The iaboratorv 
procedure should be used only to confirm the history and examination 
In the past, although the histor> has been a\ailable and manv times 
ulcerations of the cervLX or enlargement of the uterus were present, 
hospitalization wis necessary to carry out the diagnostic procedures 
536 
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The vagiml bincar method allows a study of the cells present in the 
vagina and cervical c'anal which olnntcs, many times, the necessity of 
a hospital stay so tint a diagnosis can be made. 

Before the advent of the vaginal smear method of diagnosis, it was 
our practice to perform a Inopsy of the cervn whenever suspicious 
lesions were demonstrated on vaginal cvammation. The specimen vs as 
taken at the time of the pelvic cvamtnation and did not m any ease 
produce bleeding or infection. If representative specimens arc taken 
of the area of ulceration, there is little likelihood of missing an carl> 
malignant tumor by this method In ordci to take specimens of the 
cervix, a long-handled cutting biopsv forceps, with sharp, thin edges, 
IS required, which permits grasping the tissue and cutting vvitliout 


0 


Fig 260— Suction apparatus used for vaginal smear 

puUing The type of instrument shown m Figure 261 has been very 
successful in our hands It permits removal of a large enough piece of 
tissue for successful microscopic study. 

Thus It IS seen by carrying out these simple office procedures, a 
complete history, physical examination, vaginal smear, and biopsy of 
the cervLX when indicated, many diagnoses may be made and con- 
firmed and the proper treatment planned before the patient enters the 
hospital Using these available methods, earlier diagnoses of malignant 
disease of the uterus will be made more frequently and will give the 
cancer therapist an opportunity to cure more of these patients, whether 
the treatment be operation or radiation It is our plan and has been for 
a number of >ears to remove surgically all giade I malignancies of the 
cervix and to treat the others by radiation Unfortunately, the larger 



538 


HUGH F HARE 


proportions of these cases were grades II III or IV at the time the 
patients came for treatment so that only a few of them hav e had the 
advantage of a short convalescence which a surgical procedure offers 
We believe that most patients with carcinoma of the corpus should be 
treated surgicallj unless there has been invasion and that this treat 
ment should be followed by irradiatioa unless the malignant lesion is 
found to be m situ at the time of the histologic examination Thus 
our treatment of this condition remains the same except that the trend 
IS toward operation rather than toward irradiation because the lesions 
are diagnosed earlier bj these procedures at a time when their removal 
IS more fav orahlc 

The surgical treatment of this condition requires panhysterectomy 
( f the Wertheim type and is discussed by Dr Lahey on page 505 



I 



Fig 261 —Biopsy forceps 

Radiation treatment however has never been standardized which 
probably indicates that no successful method thus far has been devised 
and approved b> all radiation therapists Until such a method is de 
veloped there will probablj be as many t>pcs of radiation treatment 
and as many v anations of dosages as there are radiation therapists It 
IS only for the last few years that intensive roentgenologic therapy 
could be successfully applied there has been much indecision with the 
advent of 200 000 400 000 and 1000 000 volt machines all appearing 
about the same time and all more or less shock proof for the first time 
Then too about this time an accurate means w as developed of measur 
ing the dose of x ravs and a studv of the phvsics of irradiation es 
peciallj depth dose was carcfullj undertaken About the time the 
therapist made up his mind to proceed with one method something 
new came to light which appeared to be an improvement Therefore 
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there has been constant change, all for the better to be sure, in our 
method of treatment so that we cannot properK sa\ as \ct that there 
IS a standard procedure All of this is mentioned to explain to the 
specialists and practitioners of medicine wht there is so much \ariation 
of opmion amongst the radiologists and roentgenologists 
Again, onh a short ten a ears ago, Coutard brought to this countrs 
a method of roentgenologic treatment which he considered better than 
all others It w as mamh the administration of intcnsii e doses of x-rai s, 
sometimes dafl\, sometimes twice daiK, depending on the npe of 
tumor present, and giien until the tumor had been destro\ed, usinc 
an apparatus of low milliamperagc His method soon s^\ept the coun- 
trj and eierjone placed a different interpretation on his plan of treat- 
ment, Coutard himself did not continue his plan of treatment once he 
tame to this countrj 

Our plan of treatment for carcinoma of the cer\ nc b\ roentgen rays 
has remained the same for the past ten \cars We treat through four 
portals, centenng the beam over the ceiaix and uterus, treating two 
portals antenorlj and two portals postenorlx The factors used arc 
200 KVP, 50 cm distance, 15 cm round cone, 1 mm copper and 
I mm aluminum filtration Using measurement m air, w e gi\ e a total 
of 2000 r to each ponil, gumg 100 r per ponal per da) to deliver a 
total tumor dose of 3829 r This method evcnuialU brings the total air 
dosage to 8000 r, and a uniform dose to the tumor which, of course, is 
much smaller The response of the tumor to this v\ pe of radiation has 
been satisfactorj and the degree of skin reaction and soft tissue changes 
has been negligible There have been no late changes m the skin 
Inflammation in and around the ninior and secondarj’ infection soon 
disappear with roentgen treatment, and usuall) bleeding stops within 
tw o w ecks, prov ided the tumor is radioscnsitiv e T ow ard the end of 
the treatments some diarrhea usuall) develops as a result of bowel 
irritation, and often d>suria and frequenev occur, which ma> be 
adequatel) controlled bv small doses of paregonc or keomagma 
After roentgen treatment has been completed, reexamination is 
carried out two or three weeks later If the response has been satis- 
factorv , and there is not too much radiation reaction, the patient is 
then ready for the first application of radiinn This time interval is 
allowed in most cases because of the reaction m the bladder and rec- 
tum, caused bj the irradiation Following roentgen treatment, we give 
two applications of radium or radon within a two months’ period, 
provided no complications set in At each application, 3000 millicune 
hours of radon are given At the time of the first application, the radon 
IS inserted into the cervix and uterus after anv necessarj' dilatation. 
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giving a large dose m the cenical canal and a smaller dose in the 
corpus of the uterus The tube is usually divided into two parts, using 
150 mg of radon in the cervical end and 50 mg in the uterine end, 
thus giving a dose of a ratio of 3 to 1 The radon tube is inserted into 
the cervix, held in place by gauze pledgets which have been soaked in 
aO per cent glucose solution and allowed to remain in place until a 
total dosage of 3000 millicurie hours has been attained The radon is 
then w ithdrawn w ithout much discomfort to the patient and without 
odoriferous discharge as the glucose destroys the growth of organisms 
so often found m this tjpe of case Two to three weeks later the le- 
sion IS treated directly with radium needles which are inserted into and 
around the lesion so that a uniform application of radium may be 
obtained The needles are left m place until 3000 milligram hours have 
been given The filtration of radium need not be brought up again for 
discussion, as it is well known that platinum filtration produces much 
less reaction m the adjacent tissues 
There have been some unfortunate complications following the use 
of radium Very few have been noted when the plan described has 
been followed In some instances in which the lesion involves the 
posterior lip of the cervix it is impossible not to damage the rectum 
and m a fetv cases rectovaginal fistulas have resulted not only from 
application of radium but also from extension of the malignant growth 
Itself Again when the superior lip is involved, the bladder wall may 
be im aded and a vesicot aginal fistula result These lesions are always 
\ ensilj demonstrated The lesion which we have been unsuccessful m 
/ demonstrating early has been involvement of the ureters following 
radiation The frequent involvement of tlic ureters in cancer of the 
uterus has been w ell established For this reason intravenous urograms, 
careful urinalysis and determinations of the nonprotein nitrogen con 
tent are made in each case before treatment is begun This gives us a 
starting point and indicates the status at the beginning of treatment 
In many cases, it has been difiicult to determine whether the involve- 
ment of the ureters following radiation treatment was the result of 
irradiation or of malignant disease In most instances, when enough tune 
had elapsed, it wis found that involvement of the ureters following 
treatment usually indicated that the tumor had progressed in this direc- 
tion and that intensne radiation treatment had been onlj palliative 
Injuries to the bowel other than those to the adjacent rectum have 
been infrequent In only one instance has there been radiation damage 
to small bowel which was adherent to the uterus In this particular case 
there was diffuse invohement of the pelvis by the malignant process 
In considering radiation treatment it is advisable at this time to dis 
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cuss the value of cervical smears following irradiation. Dr. Shields 
Warren has noted that the cells cast off following even small doscs of 
roentgen rays arc similar to those seen in malignant disease, and there- 
fore this is not a useful niethod for studying the results of radiation 
treatment. Only freq^uent histologic study of sections of the tumor can 
give us this information. It also makes us realize the importance of 
taking vaginal smears before any form of radiation treatment is begun. 

The roentgenologic treatment following surgical removal of the 
corpus uteri is the same type as is given prior to radium treatment in 
cases of carcinoma of the cervix. 

The results of treatment of malignant disease of the uterus indicate 
that the earlier treatment is given, whether it be surgical or radiolopc, 
the better chance the patient has of surviving, and that most of us arc 
basing our results on cases which arc not favorable for treatment by 
any method. It is useless to judge the value of treatment in these hope- 
less cases, but analysis gives us the opportunity to determine tlic 
survival rate. 

The patient who is properly treated will not have many complica- 
tions as a result of operation or irradiation. It is my belief that intensive 
roentgen therapy should not be given in eases known to be hopeless 
from the start, but rather an attempt should be made at palliation and 
to control bleeding to carry these very needy patients through their 
terminal stages. 

SUMMARY 

The methods used at the Lahey Clinic for diagnosis and treatnicni 
of uterine cancer, the vaginal smear method of Papanicolaou and 
Traut, and biopsy of lesions of the cendx as an office procedure have 
been discussed. 

We do not believe at the present time that we can depend entirely 
upon the smear method for diagnosis, but in many instances correla- 
tion of the smear, clinical history and physical findings will aid in 
arriving at an earlier diagnosis. Biopsy should be carried out routinely 
in aff cases of cervical ulceration, with removal of enougli tissue for 
careful histologic study. 
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ENTERO^UTERINE FISTULA CASE REPORT 


Richard B CAmcL ano Edgar F Sewali^Jr 

Entero-hterine fistula is nre Danforth and Case reported 
ejght cases in 1933 Three causes are mentioned by them rupture of 
the uterus, pentomtis and mahgnanc) In rupture of the uterus, a por 
tion of bond may be caught in the area of rupture and as the uterus 
contracts down, the bowel is compressed m the defect, causing pres 
sure necrosis, and a fistula between the uterus and bowel results A few 
cases have been reported following both spontaneous and traumatic 
rupture A communication between the bowel and uterus can be 
caused by an abdominal abscess- If the bowel and uterus are bound 
together b> inflammation and an abscess forms, it can rupture m 
either direction In malignant disease the same condition may be pro- 
duced The cancerous tissue of the uterus forms adhesions to the bowel 
and when ulceration and necrosis occur, a fistula often w lU result The 
fistula can be formed m either the small or large bowel, stid cases hate 
been reported m which the stomach was irwohcd^ The small bone! 
and sigmoid are the most common)} involved A combination of the 
latter m the same person has been reported b> Le Jemie! 

The case to be reported occurred following a cesarean section The 
ctiolog} in this instance is infection and trauma 

t CASE REPORT 

The patient, aged forty three \ eare, had been w ell all her life until 
1936 when she became pregnant for the first time She had small pelvic 
measurements and after a trial of labor, she was sub)cctcd to a classical 
cesarean section She did well for three days and then left sided pain 
and vomiong developed Under supportive care she improved m a 
week Shortly after the sutures were removed an abscess m the left 
side and a fecal fistula developed The incision then opened, there were 
signs of intestinal obstruction, and pus mtxed w ith feces drained from 
the abdomen and vagina After a long and stormy course she re 
covered One abdominal fistula remained An attempt made to close 
this failed, but later the fistula closed spontaneously She remained 
fairly well after that cveept for nrtemuttent periods of nausea, vomit- 
ing and severe abdominal pairv which required morphine These attacks 
were relieved under eApectant care, and fecal discharge from the 
vagina followed 

Physical examination revealed rfiat the panent was thin There was 
a 7 inch mtdhne scar on the abdomen No fistulas were present On 
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pehic examination the uterus was freeh mo\able and not attached to 
the scar There were no masses and no evidence of fistula Rectal ex- 
amination did not demonstrate am abnormalitv Proctoscopic ex- 
amination showed induration on the postenor rectal wall A uterogram 
showed a sinus from the anterior wall of the uterus to the small bowel 
(Fm 262), and operation was advised 
The findings at operation were as follows (1) a loop of midilcum 
was attached to the skin of the abdominal scar, (2) there was a fistula 
betw cen the ileum 20 cm from the ileocecal \ alv c to the fundus of the 
uterus, (3) the uterus was slightK larccr than normal and there was a 



Fig “'f'* Uterogram showing a sinus from the anienor wall of the uterus to the 
small bowel 

depre^ed scar on the fundus and (4) the ovaries Mere surrounded 
was firmlv adherent to the sigmoid 
* an of the scar The adhesions w ere 

>f the uterus from the small bowel, 
and rev ealing the site of the fistula The ileum w as separated and the 
defect closed transversel) The uterus was freed from the sigmoid and 
bilateral salpmgo-oophorectomv and supravaginal hjsterectomj were 
performed The pathologists report was entero-utenne fistula, leio- 
m> oma of the uterus, tubo-ov anan adhesions and healed appenicitis 
Convalescence was uneventful except that on the fourth daj there 
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was a rise m temperature to 101, it returned to normal in two da\s 
The patient left the hospital on the fourteenth da\ 

COMMEKT 

As alreadj stated, entero-uterme fistula is caused by either one or 
a combination of the following (1) rupture of the uterus, (2) periton- 
itis, and (3) malignant disease of the uterus or bowel The case pre- 
sented had two causes, rupture and pentonitis In this case the small 
bowel became adherent to the urenne incision and later ruptured into 
the endometrial cas it\ , causing a fistub 
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TRICHOMONAS VAGINALIS VAGINITIS 
Diagnosis Treatmenli Causes of Fajiure in Treafmenf 
EaruJ Boehme 

A^^o^G feminine pnticnts there is prol^^^blv no complaint that is 
prevalent as \aginal Icukorrhca Careful histor>' pelvic cxamina 
tion of female patients Mill reveal man) cases not mentioned because 
of modest), or because leukorrhea was thought to be a natural condi- 
tion no matter how irritating or distasteful The more profuse the 
leukorrhea, the greater the probabilit) that it is caused by the Trich- 
omonas vaginalis Since modem therap) of Trichomonas infections is 
specific and effeciuc, such admonitions as “sta) off vour feer as much 
as possible,” or “occasional cleansing douches ’ no longer suffice Tlic 
majority of patients are ver> willing to carry out treatment that will 
rid them of the disease 


DIAGNOSIS 

History— When a patient complains of a “discliarge,” it must be 
dctennined b> questioning whether this is a feeling of moisture or 
actual staining of the underclothes It should be distinguished from 
the normal discharge of mucus that occurs just before the menstrual 
period In Trichomonas vaginalis vaginitis burning and itching of the 
vulva ma> be prominent symptoms Unnary frequency with asso 
ciated dysuria may be present Usually the patient notices a malodorous 
> cllow ish discharge which m some cases w ill literally flow out of the 
vagina 

The disease, which may have been quiescent, frequently flares up 
after the first few days of marriage The rapid appearance of profuse 
leukorrhea associated with burning and itching has often convinced 
the patient that she had contracted a venereal disease Recently a dis- 
traught young woman in such circumstances started divorce proceed 
mgs against her husband who had gone overseas after two weeks of 
marriage A diagnosis of gonoirhea had been made from the clinical 
history and appearance, but a smear had not been obtained When we 
examined her, numerous tnchomonads were found in the fresh smear, 
and repeated smears over a two month period failed to reveal gon- 
orrhea Subsequent check of the husband for specific infection was 
negative from both history and examination 
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One s> mptom common in Trichomonas infection is that of a pinkish 
or bloodj spotting The multiple punctate lesions of the vaginal 
mucosa bleed easily In young women whose complaint is that of a 
pinkish or brownish discharge a positive smear for Trichomonas will 
usuallj obviate the necessitj of a diagnostic curettage In the older 
age groups the possibility of malignant disease must be considered if 
though Trichomonas be found there is not a moderate or severe de 
gree of vaginitis to account for the symptoms It must be borne in 
mind that both malignanc> and Trichomonas may be present In cer 
tain cases the diagnostic curettage must be done before treatment of 
the Trichomonas infection is instituted 

Examinahon — The introitus may exhibit the milkv or jellowish 
colored secretion There max be evidence of irritation of the vulva 
and perineum The vagina may be edematous and dark red in color 
The vaginal wall and cervix may present punctate red spots These 
will show up most typicall) on the cervix In quiescent cases the 
vagina and vulva mav appear normal The secretion pooling m the 
lower blade of the speculum is often yellowish and foamy 

Microscopic examination of the fresh secretion must be made A 
drop from the speculum mixed with a drop of saline or water and 
examined under the microscope will reveal the motile tnchomonads 
1 he organism itself is highlv transparent and the movement of leuko 
tvces adjacent to the trichomonad reveals its presence B\ cutting 
down the light of the microscope the pear shaped protozoan with one 
r\or more of its active flagellac mav be seen The organism is often 
y found m the microscopic sediment of freshl> examined urine spcci 
mens A cotton swab may be introduced into the vagina to obtain a 
specimen w hen the hymen is nearl> intact 

Failure to find the Trichomonas on the first examination is a com 
mon experience The patient may have had a douche m the twenty 
four hours before coming for examination She should be instructed to 
return again after not having bad a douche for several days or even a 
week If svmptoms persist we have learned to be persistent in check 
ing the smear again and again The organisms are usually found 
A careful inspection of the cervix and endocervix must always be 
made A smear for gram stain should be taken from the cervix m ev ery 
case The Bartholin glands should be inspected for possible involve 
ment Although v aginal thrush is very uncommon it must be suspected 
when other tests are negative The Momha albicans can be identified 
m the drj smear after washing the slide with a few drops of tenth 
normal sodium hydroxide The program for Trichomonas will cure 
the thrush infections 
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TREATMENT 

Nearly ever) one treating patients Mith 'Trichonionis infection has 
a “plan’ of treatment with fa\orirc trichoniomcidcs and douches 
Since many of the patients Ii\e a considerable distance away from the 
Clinic and cannot easil\ return for frequent check-up examinations or 
powder insufflations, our plan of treatment is tarried out cntireK bv 
the patient If there is an associated ccrxicitts or cntloccrx icitis this is 
corrected by cautery before other treatment is started If this is not 
done, the increased alkaline secretions from the infected cervix will 
interfere with the restoration of the normal vaginal acidity The tneh- 
omonads will not live in the normal hydrogen ion concentration of the 
vagina of the young adult (3 8 to 4 4) This aciditv is maintained by 
the conversion of the glycogen m the epithelium to lactic acid This 
IS done chiefly by the Doderlcins bacilli and is probably aided bv 
vaginal enzymes In the presence of mixed vaginal infections or infec- 
tions m the cervix, during menstruation, and after the menopause 
alkalinity is approached In this lowered hvdrogcn ion concentration 
the irichomonads hv e m abundance 
Therefore, the treatment of patients with Trichomonas infection 
must not only include a trichomonacidc, but >t muse furnish sugars to 
be stored as glycogen in the vaginal epithebuni and provide a favorable 
medium for regeneration of the Doderlem’s bacilli which help mam 
tarn acidity We prescribe floraqum tablets which contain diodoquin 
(5 7-diiodo 8 hydroxyquinoline) a protozoacide, bone acid, and lac- 
tose and dextrose The program of treatment lierc described extends 
over a three month period Printed instructions arc given to each 
patient These must be augmented by carefully explaining each detail 
of the treatment to the patient 

Instrucfions to Patient 

1 At bedtime prepare a douche solution using 2 quarts of warm 
water into which is put 3 ounces of ordinary household vinegar Lying 
in the bath tub, wash the vulva and anal area with soap and water 
Follow this by the douche, using a large bulb syringe or a hanging 
bag Insert the nozzle well into the vagina and hold the Ups of the 
vagina together around the nozzle to distend the vagina with the solu- 
tion Release the pressure in the vagina and allow it to empty fre- 
quently Conclude the douche by nnsing the vulva and anal area w ith 
the douche solution 

2 After the douche, moisten a floraqum tablet with water, insert 
It high into the vagina and leave it there 

3 Do this every night for six weeks and then every other night for 
the second six weeks 
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4 During each da> of the menscnial period take the douche m the 
morning and at bed time After the douche insert tno of the tablets 
into the vagina 

5 Do not take a douche for one week before jou return for a 
check-up of the condition 

Note The common name for this condition is Trichomonas It is 
not a venereal disease and is not contagious It probably comes from 
rectal contamination Cleansing the ana! area after bowel movements 
should be done by wiping backward instead of forward Carrying out 
the treatment conscientiously in every detail is necessary for successful 
results 

CAUSES OF FAILURE IN TREATMENT 

When the three month check up is made, nine out of ten patients 
are free from the leukorrhea and the tnehomonads cannot be found in 
the smear If the condition is unimproved, either the patients have not 
been impressed by the necessity of following the treatment carefully, 
or they ha\c made errors in the technic of the treatment The patient 
must be questioned m detail as to just how she earned out the treat- 
ment A common error is to take the douche while sitting on the 
toilet The folds and fornices of the vagina do not become distended, 
and hence the tnehomonads are not removed mechanically Some pa- 
tients lose the tablets from the vagina before they are dissolved This 
can be avoided if the tablet is inserted after the patient is m bed for 
the night One patient whose condition did nor improve was found to 
be lubricating the tablets with vaseline The tablets did not dissolve 
and were quickl> lost from the vagina Some patients cannot overcome 
their reticence about douching during the menstrual period They 
must be reassured that it is not harmful and that it is necessary for 
successful treatment 

The problem of the unmarried girl is more difficult If the hymen 
does not admit the douche tip, a rectal tip may be substituted In some 
cases It ma) be necessary to do a preliminary vaginal dilation or 
hymenotomy before treatment can be earned out Douching is usually 
not done as skillfully as in older married women More prolonged 
treatment is often necessary 

ff the patient has earned out the treatment in every detaif without 
success, more strident measures should be taken Powder insufflation of 
the same drug may be necessai> weekly or twice monthly Douches 
must be taken more than uvice a day dunng the menstrual penod 
Just after the penod, douches should be taken twice a day and tablets 
inserted three or four times a daj It is a good plan to use an occasional 
douche and tablet after successful treatment has been completed This 
IS especially important the first few days after the menstrual period 
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Patients past the menopause arc easily' cured of Trichomonas infec- 
tions. The senile vaginitis frequently' associated with the condition im- 
proves with the use of the floraquin tablets. It may’ be necessary to 
supplement the treatment with organic or synthetic estrogens for a 
period of time to improve the vaginal epithelium. A vinegar douche 
and one or two tablets daily for siv weeks will usually’ be sufficient. 



A REVIEW OF THE VAGINAL SMEAR METHOD FOR 
EARLY DIAGNOSIS OF CANCER 

A Report of 170 Cases 

Geo VVm McClure and Richard B Cattell 

Papanicolaou first described a technic in 1928 for the detection of 
uterine malignancj b> means of smears from vaginal secretions Since 
then the metiiod has been used and described by Papamcolaou and 
Traut in their illustrated monograph Meigs and his associates have 
published a similar report The> claim that a diagnosis can be made by 
this procedure m 95 to 98 per cent of untreated cases of carcinoma of 
the cents and in 90 per cent of cases of adenocarcinoma of the fundus 
In some cases more than one smear taken at different times may be 
required to establish the diagnosis Papanicolaou and Traut, Meigs and 
others stated that an unexpected and important feature of this method 
IS the demonstration of cancer in its earliest manifestations of symp 
toms or before a lesion is chnically obi lous This method, according 
to them, has also demonstrated cancer when the reasons for sjmptoms 
remain obscure even after biopsy and curenemenc have been carried 
out 

We know that cancer of the cervix and the bod> of the uterus is 
a curable condition provided early diagnosis can be made Today only 
eleven of 100 women with cancer of the cervLX reach the surgeon 
when the lesion is m the early operable stage, uventy-mne are in the 
stage of so-called borderline operability, while in sixty the lesion is 
totally inoperable when the patient is seen by the surgeon ® Thus, de 
lav by both patient and physician is responsible for a majority of 
deaths from cervical and uterine cancer A technically simple method 
of making an early diagnosis of utenne cancer in the daily office 
practice would aid greatly m the early discovery of uterine malig 
nancy If this work is proved leliable, it would be a practical method 
of early diagnosis when placed in the hands of the practitioner 

Our smears were taken from the cervix of w omen over thirty, re 
gardless of their complaint Since the vaginal smear is not of value 
when taken directly after douching, we decided to take cervical smears 
The technic is simple The equipment necessary is a closed jar to hold 
a slide containing a fixing solution of 50 per cent each of 95 per cent 
alcohol and ether, a glass slide, a glass writing pencil, diamond point, 
and a cannula about 8 inches long which may be either glass or metal 
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We use insufflation cannula, size 6 Irench, uith a ball tip with an 
end opening Upon this is placed a rubber bulb for sucking up the 
secretion We ha\e had a glass tube made, as shoun m 1 igure 263 
The advantages of this arc the tube has two side apertures and it is 
inexpensive, thus it is possible to have several sterile and drj tubes on 
hand The slide is marked with an identifying number or name The 
patient is placed in lithotoni> position and a spcculuin used It is 
[letter not to use mocli luanipuhtion, and the smear should be made 
before manual examination The cannula is sterilized and thorovighl) 
dried before it is used When tlic cervix is brought into view the 
cannula is inserted about 1 5 to 2 cm, the bulb having been com- 
pressed before insertion The cannula then is slowlv' withdrawn as the 
compression on the fmlh is released The secretion is forciliK c;cctcd 
upon the slide The smear is smoothed and tlunncd with another slide, 
as in making a blood smear, and dropped at once, fieforc drving, into 
the fixing solution Tlic smear should he fixed for at least fi\ c minutes, 



life 263 -Glass tube designed for tolkttion of cervical smears Hit bulb is at 
taclied to the end of the tube 


but maj be kept in the fixing solution indefinitely until brought to 
the pathologist 

If IS tmpoccanc m caking the cerv icaf material for the smear not to 
traumatize the endocervical canal or cause appreciable discomfort or 
pain to the patient From this standpoint the instrument should not be 
compared with any endometnal aspirating curet such as that used m 
performing endometrial biopsies at which time trauma is always present 

The fluid of the uterine cavitv is obtained by suction and retains its 
normal cytology Compared to the vaginal smear, Papanicolaou claims 
the uterine smear shows a larger number and greater variety of endo- 
metrial and cervical cells As a consequence, the diagnosis of cancer 
of the cervix as well as of the fundus is greatly facilitated The method 
was described earlier bv Papanicolaou as vaginal smear It has the 
advantage of being ver) simple to take and can be earned out by the 
patient or a nurse as the instrument enters onl> the vaginal vault 
However, we believe the cervical smear is a very simple office pro- 



552 OCO WSl McCLURE, RICHARD B CATTELL 

cedure for iny physician and the cclk seem to be more uniform than 
m the vaginal smear 

7 he diagnosis of cancer of the uterus bj these smears js based on the 
fact that, like all the epithelial tissues of the body, the superficial cell 
la> ers of the tumor arc sub)cct to continuous exfoliation Exfoliated 
cells mixed with secretions of the uterus and cervix find their wa> 
into the vagina and ma) be recognized m a smear of vaginal fluid It 
was demonstrated b> Foot that malignant cells can be recognized in 
fluids from body cavities, as for instance pleuritic and abdominal 
fluids The rate of exfoliation is variable ^rtam types of uterine 
cancers, such as adenoma mahgnum, do not shed as readil} as others 
The number of exfoliated cells depends upon the type and the de- 
velopmental stage of the tumor as well ns upon the existence and ex- 
tent of the discharge It is, therefore, evident that m a smear prepared 
from fluid obtained directl) from the endocenix or from the uterine 
ca\it>, the chances of finding exfoliated cancer cells is much greater 
than m corresponding smears prepared from the vaginal fluid The 
lagmal smear has the advantage of being easilj prepared with fluid 
which can be obtained without mcomemence or danger to the patient, 
as prev lously explained In this repoa the diagnostic entena to recog- 
nize the tvpical and at>T5ical cells of carcinoma will not be considered, 
the reader is referred to the monograph by Papanicolaou, with its 
colored specimens 

The slides from our patients were examined b> Drs Shields Warren 
and Olive Gates pathologists of the Laboratory of Pathology of the 
Harvard Cancer Commission and the State Tumor Diagnosis Clinic 

Of the 170 cases in which smears were made, tbev were reported as 
follows (1) franklv positive, (2) atvpical cells suspicious of carcin 
oma advise further stud) as a repeat smear or biopsj, and (J) negative 
Of the total, 146 cases were negative, five were positive and nineteen 
w ere atv pical, needing further attention and stud> Of this total of 
twenu-four cases in which further studv was needed, set patients were 
m the thirties, sev cn m the forties, ten in the fifties, none m the sixties 
and one in the seventies Of the twentj-four cases with suggestive 
findings there were sevenreen with posiu\e ffinecologic Endings and 
sev en w ith no g> nccologic findings 

REPORT OP POSITIVE CASES 

Case I —A woman, thirt>-nme vears of age, first came to the Clinic 
m Februat) 1945, because of pelvic inflammation There was no his- 
tor> of carcinoma m the familv In September 1944 a vaginal discharge 
of white mucus streaked with blood had developed, associated with 
bilateral lower abdominal pun A previous diagnosis had been made 
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of pelvic in/limmation, acute cndocen /ci! jn/lminiation, associated 
with disease of the adnexa She had been hospitali7ed in November 
and treated with sulfa drugs and penicillin The bloody discharge 
continued and she was then referred to the Chnic 
Vaginal examination showed the cervix to be irregular, the uterus 
was fixed and verv tender to motion, and normal m size The labora- 
tory diagnosis of the smear was frankK positive Dilatation and curet- 
tage and biopsj were done and ihc two specimens were reported 
(1) epidermal carcinoma, ungraded, and (2) epidermoid carcinoma, 
grade 2 She is now receiving radiation treatment 

Casf 11— a woman^ aged forty-five >cars, came to the Chnic be- 
cause of irregular menstrual flow Tlierc was no historj of cancer in 
the famil) , she had one child, with norma! deliver) In 1939 she began 
to have menorrhagia The periods became longer in duration, and 
there was alvvajs a copious flow She had been cauterized in 1937 for 
‘ulcers of the cervix’ She gamed 40 pounds in weight from 1938 to 
1940 In October 1940 dilatation and curettage was performed, and a 
diagnosis made of chronic, h)pcrplastic endometritis She was given 
injections of orconc Alcnscruation stopped for six months and tlicn 
continued 

The patient weighed 160 pounds She was given a senes of radiation 
treatments up to November 1944 for sterilization A vaginal smear was 
made November 17, 1944, which was dcfinitcl) positive for cancer 
A second smear was made on December 5, 1944, the result was nega- 
tive On December 29, 1944, dilatation and curettage was performed 
Practically no material was obtained Because of a small fibroid in the 
fundus and of the previous positive smear, hystcrectom) xvas earned 
out The uterus was small and contained a fibroid, 2 cm in diameter, 
on the posterior surface On opening the uterus there was a submucous 
fibroid on the posterior wall of the fundus There was no gross e\i 
dence of malignancy 

The laboratorv report of the operative specimen of the uterus was 
radiation reaction with small focus of adenocarcinoma in the fundus, 
leiomyoma and chronic cervicitis 

Case III —The patient was lift) throe years of age There was no 
histot) of Cancer in the family The smear was positive for cancer 
and a clinical diagnosis was made of cancer Hysterectomy was per- 
formed The pathologic report was adenocarcinoma 

Case IV —A woman, aged fort) -seven jears, came ro the Clinic be- 
cause of intermcnstrual bleeding for the previous two months, and 
also pain in the back of the legs There was no history of cancer in 
the famil) On examination the cervix was inflamed and eroded The 
uterus was twice normal size The fundus was movable A smear was 
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positive for cancer Because this patient had a fibroid, hysterectomy 
was undertaken The pathologic report was (I) intramural fibroid, 
(2) h>perplastic endometritis, (3) chronic endocervicitis, and (4) no 
malignancy 

Case V— A woman, fifty eight years of age, came to the Climc be 
cause of g> necologic s\ mptoms Tlie family history was negative for 
carcinoma She had had a full course of radiation during the previous 
two or three years for etcessne bleeding durmg the menopause 

On examination at the Qinic, the cervix bled easily There were no 
masses The uterus was small and hard Vaginal smears made January 
16 and Januarv 29, 1945, were reported suggestive of carcinoma A 
third smear taken in February was reported to be positive Hysterec 
tomy was performed The pathologic report was small fibroid uterus 
no malignant degeneration was found 

This case is interesting because a full course of radiation had been 
given and the smear was reported to be positive 

Thus, there have been two failures showing a positive smear, but 
carcinoma was not found at operation The nineteen patients with a 
laboratory diagnosis of atypical cells, suspicious of carcinoma, are 
under observation 

This series is too small and with too short a period of observation 
for definite conclusions There are, however, some suggestive points 

(1) Atypical cells not very different from carcinoma cells may be 
found after the menopause, radiation treatment, or with cervical m 
flammation at an) age In these groups atypical cells have less signifi 
cance than in the younger age group without pathologic change 

(2) The errors m our cases all belong to this doubtful group There- 
fore, a suggestive or positive diagnosis in a patient m any of these 
groups has not the significance it has during the childbearing age 
without pelvic symptoms 

It has been urged by those who have done the most work on smears 
that the diagnosis from the smear should not be taken as final The 
reason for this has nev er been clearly brought out and for this reason 
the w armng has not receiv ed the attention it should From the reports 
of Papanicolaou and Traut and Meigs, the accuracy of the diagnosis 
on the smears is as good if not better than the accuracy of diagnosis 
from a biopsy specimen tmless the specmien ts taken front a grossly 
suspicious lesion If their figures trulyr represent the method, it is dif 
ficult to understand whv it cannot replace the biopsy From our ex- 
perience it seems obvious that error m diagnosis by the smear technic 
IS confined to a small group of patients vv ith disease of the uterus not 
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ecessanlj malignant There is no chance of misinterpretation in diag- 
osis of smears from \\omcn in the childbearing period, a\ith no uter- 
le disease In spite of the \aluc of \aginal smears, \\c feel that all 
ositive or suggests e positi\e smears should be checked by biopsy. 

It has also been pointed out that the smear mav demonstrate hidden 
arcinoma, that is, carcinoma without symptoms We had one such 
ase. In examination of some 3,014 women b\ this method, Papanic- 
laou and Traut found onK nine cases of hidden carcinoma 

It IS admitted b> all who ha\c used the method that diagnosis dc- 
nands a great deal of time and experience The method has not as >ct 
leen shown to be a practical laboratorv procedure for general use. We 
eel that the method should ha\c continued studj in a large group of 
ases 
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4 Skull roentgenograms, determination of basal metabolic rate, 
blood cholesterol, follicular stimnlating hormone, estrin, pregnandiol or 
androgens. 

AMENORRHEA 

If the patient has ne\er menstruated and lias long passed the normal 
age for the menarche, the tcm\ pnmar> amenorrhea is used Secondar>’ 
amenorrhea connotes an absence of after the menses have been 
established Oligomenorrhea, or ctclic bleeding at abnormally long 
intervals, maj' be embodied for practical purposes m the generic term 
amenorrhea. 

We find it convenient for diagnostic purposes to subdivide primarv 
amenorrhea into two groups 

I Print Ame-KOWHea 

A H'lib absence oi secondary sex ebaracterittics 

In this proup are those disorders which can often be recognized ax a 
glance or require a mimmoiri of mmtigation The most important 
or pivoiad diagnostic data are listed 

1 Pituitar)’ origin 

a Tumot- AcidopUiUc, gigantism, enlarged seJla. FSH* * * negauve 
Chromophobe, retarded growth, enlarged sella, FSH 
negative 

Crantopharsngioma, retarded growth, suprasellar caln* 
dcation, FSH negative 

li H)pofuncuon-Compl«t« or panhypopitunansm without tutnot, 
retarded grownh, normal sella, negative FSH, low BMR, 
norma! cholesterol 

c Eunuchmdism-Vonml Height, increased span, negative FSH 
laithough the prodocnon of FSH is deficient, other pituitary 
factors appear to be secreted) 

2 Gonadal ongm 

a FunuLhoidism ihypogonadism)— Normal height, increased span, 
evcessise FSH (defictent ovanan response) 
li Vgnnadisin Sohnnrmal ho^t, stocky, pubit hair usually pres 
ent evtcssite FSH, conpenit^ absence of ovary. Turner’s 
ssndromc, castration in childhood by disease or surgery 
) Th>roid origin— Mnedenia or cretinism— Retarded growth and men- 
tal development, low BMR, high cholesterol (normal FSH) 

4 late onset of puberx>— Family hmoo' 

Bone 3gs IS retarded in all of the above symptoms 

•Following the itchnic of Heller and Heller for distinguishing between a 
norma! and decreased evcreiion level of fcdlide stimulating hormone, 
a negative FShi indicates a decreased evcreiion level, 
a normal FSH indicates an etcretion lerri vs3ihin the limits of normal, 
a positive FSH indicates an «cess or increased excretory level. 
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15 li iih presence of noniial secondary sex dnelop/ne/it 

Here one must exclude an unruptured h>’mcn, an infantile uterus re- 
fractor) to normal stintulaiion, ctmgcnital abnormalities such as 
atresia of the \igma or absent uterus 

I SixoMi^RX AmenorRHI-x («ith the presence of sccoiuJar> sexual development) 
Under this heading arc considered the follmving 

1 Pregnane) 

2 Pituitary origin 

a Tumor— Acidopluhc— At nmiegjl) , cnhrgcd sella, 1 hH negative 
Chromophobe or mixed, enlarged sella, visual defect, 
rSH negative (secondir) sex characteristics may dis- 
appear) 

n^sophilic-Nortiul sella, chnital features idtntif)ing, 
normal or negative ! SH 

b Acquired panh) pofunction-Simmonds’ disease iiul postpreg- 
nanc), normal sella, negative ISH 
c Acquired hypofunction of I SH tells— Negative I SI I, no hot 
flashes, normal sella 
3 Ovarian origin 

a Menopause, excess FSH 

b Tumor— Arthcnoblastoim—Nlasculmizing, increased androgens, 
decreased FSH^ 

c H>perhomionaI (ovarian)— Persistent follicular c)St-Dccess es- 
trin, later excess FSH 

Persistent corpus lutcum-Positivc pregnandiol, excess FSH 
and often false positive A-7 test 

d H)pohofmonal-Unil3teral oophorcctom) , contralatenl ovarian 
section 

c Disease of ovary preventing normal function-Normal or in- 
creased fSH 

4 Uterine origin— Lack of uterine response acquired during course of 

previousl) existing endocrine amenorrhea 

5 Thyroid origin 

a Hyperth) roidism-Goucr, histot), elevated RMR, normal FSH 
b Hypoth)roid— Myxedema, low BMR, high cholesterol, normal 
FSH 

6 Adrenal origin 

a Tumor-Cortical- Excess androgens, masculinization (FSH’) 
b Addison’s disease— Water test, normal FSH 

7 Nutritional— iMalnutrition with or without systemic disease including 

anorexia nervosa, FSH normal or decreased 
Excess obesity, FSH normal 

8 Nervous shock (h)pothalamic) or nicntal disease (schizophrenia), 

FSH normal or negative 

The treatment of the s>ndronies under Group I-A will not be 
described here except to state that gonadotropic therapy may be at- 
tempted in eunuchoidism with negative FSH tests. Treatment for ab- 
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sent ovarian function is best carried out with daily or periodic oral 
administration of stilbestrol or other estrogens 
As shown above, premature menopause, persistent corpus luteum, 
unruptured follicle and selective deficiency of FSH can be reasonably 
ascertained by endometrial biopsies or hormonal studies Pituitary 
tumors can be demonstrated by roentgenogram and th> roid disorders 
by history and physical examination The presence of obesity or mal 
nutrition or a history of nervous shock does not necessarily mean that 
such is actuallj the cause of amenorrhea 

Not infrequently none of the above causes can be positively deter 
mined in cases of amenorrhea It is in these cases when no decision as 
to cause can be made that the term functional amenorrhea is loosely 
applied Until more practical measures for routine clinical diagnosis 
are forthcoming, this group will continue ro be one m which trial and 
error methods will have to be employed when necessary 
Before contemplating glandular therapy it is well to reconsider net 
vous influences producing amenorrhea Change of environment, such 
as entering college, or some emotional disturbance m the background 
may be the causative factor 

Amenorrhea of undetermined origin, usually of secondary type, is 
not detrimental ro normal health and there is no indication for therapy 
unless (1) a girl has faded to menstruate by the age of seventeen or 
eighteen years (In this instance the family history should be closely 
et aluated We have recently seen a patient of twenty one entering 
puberty, with several members of her famil> having started at the 
same age) (2) The psychologic effects of amenorrhea appear dctri 
mental to the patients well being (5) Pregnancy is desired 
The objective, therefore, m this type of case is to produce ovulation 
Present day treatment is not hkely to attain this goal How ever, with 
repeated courses of therapy, general therapeutic measures and close 
obser\ ation over a long interval of time, an occasional case w ill respond 
favorably 

Therapy for functional amenorrhea may be attempted along the fol 
lowing lines 

1 A trial of progesterone may be earned out, especially if cvstic 
ovaries are not thought to be present, a total of 50 mg intramuscularly 
m divided doses over a four or five day period may be administered 
If bleeding follows, it is strong c\idence that there is endometrial 
proliferation and failure of corpus Juteum formation If no bleeding 
follows, It indicates inadequate or no endometrial proliferation or pos- 
sibly persistent corpus luteum Vaginal smears or pregnandiol deter 
mmations should be helpful in determining the Utter 
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2 In cases of dclav cd menses not due to pregnane) or glandular dis 
turbance, menstrual flow ma\ be restored b) the injection of 1 mg of 
prostigmme The use of prostigminc docs not interfere with preg- 
nane) - 

3 In the )oung girl with amenorrhea of at least four to six months, 
without response to progestin as earned out above, it would appear 
wiser to make an attempt to initiate a normal c)clc bv substitution 
therap) with estrogen and progesterone given C) clicall) over a period 
of at least four months 

5 mg of snibcstrol \ lnxram\KC«Utl> for four coiwccumc 

10 mg of progesterone I 

Bleeding will usuall) occur m two or three da)s Injections should 
be given for three successive months starting on the tw ent) -second 
da) after the first da) of the flow Stilbestrol ma) actuall) cause some 
pituitarv stimulation, as suggested b) the work of Smith 
When It IS inconvenient for the patient to receive injection therap), 
the following oral program ma> be emplo)cd during the second, 
third and fourth months Five tenths milligram of dicth) Istilbestrol is 
advised dail) from the first day of bleeding until the twent) seventh 
da) The dail) administration of 10 mg of pregnanmolcnc from the 
fourteenth to the ewentv first da) and 20 mg from the twent) -first 
to the twent) seventh da) will usual)) cause a sufficiently secretor) 
endometrium to allow bleeding to occur in two or three da)S 
4 If no results are fonheoming with these procedures, gonadotropic 
therap) may be cmplo)cd Equine gonadotropin, 400 lU, ma) be 
gu en b) intramuscular injection for four successiv e da) s and 1200 I U 
administered on the fifth da) This is follow cd b) 200 I U of chorionic 
gonadotropin for ten consecutive days in the hope of maintaining a 
nevvl) formed corpus luteum Repeated pregnandiol determinations 
should be done during the earlv phase of chorionic gonadotropic ther- 
ap), and an endometrial biopsy is performed on the first day of bleed 
mg Should ftiesc tests indicate that ovulation has occurred, the patient 
IS merel) observed the following month as to her progress If men 
struation has failed to occur, three courses of therap) may be admin 
istcred with rest intervals of four to slv weelvs to prevent amihormone 
formation 

If amenorrhea persists, it may be assumed that the functional activit) 
of the ov anes or endometrium or both is seriously impaired and further 
therap) , if felt indicated, ma) then be employed as in 3 (see abov e) 

5 Dilatation and curettage may restore normal rh)thm in some 
cases, either b) removing a nonrcsponsivc endometrium or possibl) 
stimulating the anterior h)poph)sis 
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6 Mazer and Greenberg have recently reponed an additional 
ninety-t\vo cases of amenorrhea treated with low dosage irradiation to 
the pituitary and otanes, with successful results in 72 per cent of these 
cases We ha\e hid no experience with this procedure 

7 Patients with i persistent torpus luteum, as shown by a secretory 
endometrium, a positu e pregnandiol detcmiination and possibly a posi 
tivc A-Z test, as well as persistent cysts of the osanes are benefited 
b) surgical removal of the corpus luteum or cjsts if they do not 
regress spontaneousl> 

The administration of thjroid his long been used in all sorts of men 
strual disorders Its action is probably due in manv cases to stimulation 
of the ovarj rather than to mj reil th>roid deficicncj Its value is 
probably over rated 


FUNCTIONAL UTERINE BLEEDING 

Functional uterine bleeding is i term applied to abnormal bleeding 
which occurs m the alisencc of organic disease and may be subdivided 
into 

Menorrhagia-profuse or prolonged bleeding occurring at periodic 
intervals, 

Metrorrhagia-blcedmg occurring at irregular intervals, 

Polj menorrhea-normal or profuse bleeding at regular intervals of 
twenty one days or less 

A thorough imestigation however, is necessary as abnormal uterine 
bleeding may signif> some organic diseise or serious disturbance of the 
endocrine mechanism on which the menstrual rhythmicity depends 

The causes of abnormal bleeding ma) be satisfactoril> classified for 
diagnostic and therapeutic reasons as follows 

1 Precocious Puberty 

A Pathologic 

Ovarian tumors {malignant teratoma carcinoma granulosa cell 
rumors)— Surgical removal 

Adrenal rumors— Surgical reniovral 

ieVAsviv Ctke beam ik} ^^kslsfuat ivtvtvs* 

ventral c>sts encephalitis mturies, polyostotic fibrous d>s 
plasia)— Treatment hopeless with poor prognosis 

B Functional— unusuall> early but normal puberty— Observance 

2 Developmental or Cliildbeanng Penod 

A Myxedema 
Acromegaly 
Ovarian tumor 
Adrenal rumor 
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B Malnumuon 
Exctssire olxsitj 

Nervous shoci^ anil mental dtvease (srfiizophrenja) 

C Debilitanne diseases 
Inflamnntorj diseases 
Blood dvscrasias, chronic n-T>hntts. etc 
D Coneenital anomalies 

Local causes (mvomas etc.) 

In adolescents and uomen with dxsfunctional utcnnc bleedinff 
therapy as descrilied in 3 (sec p >61) mav establish a normal c^cle 
One millisrani of estradiol ben/oare and 10 mg of progesterone 
intramuscularU on the twent\ first da\. followed b\ 10 mg of pro- 
gesterone from the tw enc\ -second to the twent\'Swth das. repeated 
for three c^cles ma\ lessen the sc\ent\ or duration of flow in 
menorrhagia 

Likewise, we ha\e found that large doses of ntamin B complex (12 
teaspoonfuls or 12 capsules b\ mouth daiK ), as advocated b% Biskmd. 
frequentlN appear to correct a profuse or prolonged flow, at least 
tempo^nl^ Sufficient time has not elapsed to cNaluatc its real worth 
Turner and his associates have used dailv doses of 5 to 12 5 mg of 
sodium estrone sulfate over a penod of two to se\en da\s m women 
w ith functional uterine bleeding to produce hemostasis Good results 
were obutned b\ cvclic regulation with sodium estrone sulfate fol- 
lowang withdrawal bleeding, the theon being that the tone of the 
utenne musculature and blood vessels is improved 
In polMnenorrhea (periods occurring ar too frequent mten*als and 
thought due to a premature degeneration of the corpus luteum), 10 
mir of progesterone from the eighteenth to the twcnt> -sixth da\ for 
three succcssnc odes wfll often result m a prolongation of the m- 
tectals between, periods 

^^^len bleeding is excessiie and demands more prompt control, 50 
mg of testosterone given par'ntcralK even third or fourth da\ for 
three or four doses, followed b\ 25 mg twice weckli. will usualK 
cause a cessation of bleeding in a relativeU short interval Fifn mflli- 
grams of testosterone on the twentv third twenti fifth and rwenn- 
seventh da\s ma\ be necessarv for a few months to control the 
bleeding tendenci This form of therapv is not advocated for the 
adolescent because of the depressing action on the pituitan sonado- 
tropic function and the possibditv of masculimzine effects which ma\ 
occasionalK be of a permanent nature 
\Mien bleeding occurs after the a^e of thim -eight vears, a careful 
pelvic examination and curettauc should be done The results of hor 
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tnone therapy are not particularly good Frequently, the curettage uiU 
be found to be beneficial If the patient is under forty tw o years of 
age and bleeding is uncontrollable, hysterectomy should be performed, 
but when nearer the menopause, irradiation is preferred When a 
hidden malignancy of the corpus men is uncovered, total hysterec 
tomy IS indicated Irradiation is employed in cancer of the cervix 

MENOPAUSE 

Estrogenic therapj is of its greatest value m the management of the 
menopausal patient Therapy should be administered only after a care 
ful pelvic evaluation which im> indicate the performance of a 
diagnostic dilatation and curettage Five tenth milligrams of diethylstil 
bestrol is usually a sufficient dosage to control menopausal symptoms 
and avoid bleeding from overdosage When symptoms are inadequately 
controlled and yet estrogenic bleeding occurs androgens may be given 
simultaneously m a ratio of 

10 mp of lesiostctone to 0 5 mg of estradiol by iniecuon or 
S mg of testosterone to 1 mg of diethylsulbestrol by mouth 

Margolese feels that testosterone constricts the myometrial portion 
of the spiral arterioles to prevent bleeding and the estrogen limits any 
masculinizing action 

Lane, in a recent study of menopausal patients, found that estradiol 
benzoate affords a higher rate of effectiveness but is more expensive 
and cannot be given orally He feels that hcxestrol phenobarbital ther 
apy is more effective causes less nausea and is therefore more accept* 
able than dicthylstilbestrol from the standpoint of effectiveness 
com eniencc and economy 

Premenstrual headaches and premenstrual tension can sometimes be 
rchev ed b\ estrogenic therapy We know of no program of hormonal 
therapv beneficial to the average patient with dysmenorrhea If the 
pain IS of sufficient intensity and relief cannot be obtained by anal 
gesics, only a properly executed prcsacral neurectomy (see p 518) 
or a dilatation of the centx, when indicated affords satisfactory relief 
Endometriosis should be excluded 
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THE management OF STERILITY 
A Seymour Parser, Jr 

To appreciate fufJj the problems in stenlity^, one must constanti) 
keep in mmd the complicated mechanism of normal reproductiMt> 
and the multiplicit) of minor and major functional and organic ab 
normalities that maj occur m this ph>sioiogic process which nature 
for the most part so admu:abl> regulates 
Prom a clinical standpoint, the failure of reproductive capicity in 
the majorit) of cases is not the result of a single abnormalitj m only 
one partner but rather the result of several factors, often minor, m 
both partners, each of which lowers the fertility, the sum total of 
which produces sterility or the failure of the couple to reproduce 
It follows that m order to evaluate the individual case properly, i 
thorough investigation is essential to reveal all the etiologic factors m 
solved This demands the complete cooperation of both partners 
They should be impressed with the coniple\it> of the problem and the 
necessity for thorough and repeated c\aminations It is m> purpose to 
outline the basic program now m use at the Lahe> Clinic for the in 
vcstigation of fertility, a plan which \vc believe is both reasonably 
simple and effective 

EXAMINATION OF THE MALE PARTNER 
History and Physical Examinahon —It is our custom to endeavor to 
liav e the male submit to a general examination at the earliest possible 
date, although he may refuse to do so or (quite frequently) does so 
With considerable reluctance This examination is of paramount im 
portance when one realises ihit 12 per cent, or one in eight mamages 
in this country are infertile, and in at least one half of these matings 
the husband is either directly or indirectly responsible 
In taking the history of the male partner, inquiries are made as to 
normal development m youth, previous illnesses, habits and general 
health, trauma or operativ e procedures that might possibly affect the 
genital organs Mumps after puberty, tuberculosis, gonorrhea, syphilis, 
unexplained or prolonged fevers and prostatitis with their sequelae are 
particularly sought for Overwork, exposure to chemicals or radiation 
now in use at various war plants high pressure with associated social 
obligations, and overindulgence m alcohol and tobacco are frequently 
associated with nervous fatigue, lack of hbido infrequent intercourse 
and impaired spermatogenesis 
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In a comparativ el> small number, the ph> sical examination rc\ cals 
ome major factor m sterility, such as undcscendcd testes, testicular 
itrophj or endocrine djsfunction However, such factors as obesity, 
ow metabolic activit), and mild anemias occur more frcqucntlj and , 
hould be corrected when found 

Colleclion of Semen and Ifs ExaminaKon —Following the complete 
physical examination, the necessarj’^ lahoratorj procedures are obtained 
and the patient is given instnictions as to the mode of obtaining a 
sperm specimen, with the specific request that the wife bring the 
sample to the Clinic for complete examination and a Kurzrok-Millcr 
test, w hich w ill be discussed later 

After three dajs of abstinence, the coital specimen is collected in a 
clean and dry glass container from which the material is immcdiatclv 
transferred to a sterile test tube with cork top, which is supplied to 
the patient He is advised to have his wife bring the specimen to the 
laboratorj with the test tube on her person so as to maintain the fluid 
at body temperature, the sample reaching the Clinic within an hour 
after it is obtained 

The examination of the semen is a laboratory procedure whicii cm 
be earned out after a little experience As soon as the specimen is re- 
ceived the Mscositv is estimated b> stirring the solution m a test tube 
with an applicator and judging the tenacity when the applicator is 
withdrawn above the surface A thick ejaculate hampers the progress 
of the sperm and thus much of its resources will he utilized in mov- 
ing through this medium The volume, an index of the contents of 
the vaginal pool and therefore the contact of the ejaculate with the 
cervix, can be determined bv drawing the specimen into a graduated 
10 cc pipet b) means of a rubber suction bulb The most important 
feature of the examination is the sperm count which is made by dilut 
ing the specimen 1 20, using a 5 per cent solution of sodium bicarbon- 
ate and making the count on a hemocj tometer Five blocks of 16 
squares are counted and six ciphers are added An average normal 
specimen contains approximately 100,000,000 spermatozoa per cubic 
centimeter, 75 per cent of which must be mature and well formed, and 
at least 70 per cent exhibit lively activity In the course of hours under 
laboratory environment, it xvill be noted that the motility normally 
diminishes to 5-10 per cent in twenty four hours, finally reaching a 
state of simple undulation Some degree of infertility is indicated if 
the specimen does not meet these standards Every effort is made to 
estimate the percentage of morphologic abnormalities^* as an excess is 
of the greatest significance and strongfv suggests some constitutional 
disorder 
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Vaso-epWi’dymosfomy.— With a total absence of sperm on examina- 
tion of at least two specimens, a testicular biopsy rather than puncture 
iS performed to distinguish between atrophy of the seminiferous 
, tubules and bilateral obstruetjon of the epididymides Should normal 
spermatogenesis be present and sperm found m the epididymides, a 
vaso-epididymal anastomosis may be technically possible Hagner re- 
ported forty-five such favorable cases with txtcnty-six cures, of svhich 
only SLX patients subsequently bad children, Ewert, of the genito- 
urinary department of tlie Qinic, has recently informed me that the 
wife of one of his patients had recently given birth to a norma! child 
subsequent to the performance of this plastic procedure on her hus- 
band Although the results of this operation arc none too promising, 
It is advocated m the favorable group since it offers the only hope for 
remedying this very' uncommon but orbenvise hopeless situation 

EXAMINATION Of THE WIFE 

6yneeoIeg5c H;dory.-A MeaJrh of taluable information may be ob- 
tained from a careful!) ta!.en gynecologic history of the female part- 
ner’® This includes inquiry as to development during puberty, the 
time and durarion of the marriage, former pregnancies with their se- 
quelae, and the use and t)pe of douches and contraceptives employed 
Investigation regarding childhood diseases such as mumps and scarlet 
fever, as well as gonorrhea, roberculosis, syphilis, malaria and unex- 
plained fevers m the adult should be made Particular search should be 
made for any former mtrapenconeal disease which might have affected 
rbe ovaries or nibes, perironitis complicating appendicitis or pelvic ad- 
hesions secondary to any low er abdominal operative procedure. 

The menses are a fair mdev of the reproductive development of the 
patient and should be most carefully evaluated ® The age of onset, the 
periodicity and amount of discharge, the character and location of 
pam and any symptoms of the midcycle should be recorded, Irregu- 
Jarifies are ivonhy of close attennon as they may indicate ovarian 
dysfunction Likewise, periodic bleeding, while usually indicative of 
normal ovarian function, docs not preclude the possibility of anovula- 
tory’ cycles. 

An inquiry should be made as to any difficulty with the sexual act 
and the customs of the female partner following intercourse, Fre- 
quentlj’ there is leakage and the patienc customarily gets up for cleans- 
ing purposes. 

Physical Exammafion-— \Vben the complete physical examinarion is 
undertaken, attention should be directed ro the height and weight, 
the general development and bodily configuration. It appears that 
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^\omen ^\ho are undaK obese arc prone to menstrual irregularities. 
Undemutntion should be imestigatcd and the diet checked \Mth re- 
gard to adequate protein, titamin and mineral intake The conforma- 
tion of the pubic hair and the presence of etccssu e hair ma\ represent 
some masculmmng tendencies but these arc usualh of no importance 
unless associated with other findings 
Examination of the external genitaba mav reical inadequate detelop- 
menc of the female organs, a tendcncx to masculinitt e\idenced b\ 
excesswe enlargement of the clitoris, or inflamnucion of Skene s or 
Barthohn’s glands ma\ be etident H>menal atresias, tagmal septa or 
absent xagina arc rarcK encountered Failure to retain the deposited 
semen maj result from anomalies of the penneuni, a thick pubic arch 
or a shallow vagina as seen m infantilism Dxspareuma, a common 
factor m infrequent coitus, is M>nictimes the result of tender hsTuenal 
rests, althoush usualU it is of psxchogemc origin VuKal and \agtnal 
inflammation or fixed utenne displacements sccondarx to some pre- 
ceding infection mas also cause dispareunia 
Stenlin ma> be traceable occasionalK to such barners as thick, 
tenacious endocerMcal accretions, a narrow, elongated and stenotic 
ccriLT or to chronic endocervicitis Patcnc\ of the cervuc ma\ be 
demonstrated dunng the course of the uterorubographx or endometrial 
biops> 

\ number of other gross abnormalities ma\ be detected on the pei- 
ne examination It is rareU neccssarx to correct utenne malposition 
and onU occasionally does it remain unremedied by such conseryatuc 
measures as pessanes and posiaon of coitus Litenne fibroids, thickened 
adnexa and cystic ovanes are of paramount importance In cases of 
doubt, and there are frequent instances, the patient is requested to re- 
turn for a further pely ic examination folloyy mg an enema We do not 
hesitate to ask the assistance of the surgical department to aid m the 
correct interpretation of any questionable pathologic findings WTien 
the pely 1C examination is inadequate or the interpretaoon is clouded 
by different opinions, the procedure is repeated under anesthesia just 
before the expected menstrual flow, at which time an endometnal 
biopsy IS also performed 

Kurzrok Miller Test— The next procedure is the performance of the 
Kurzrok Miller test 

As has been mentioned preynoush, die wife is instructed to bring 
the test tube contaimng the ejaculate to the Clinic yyithin an hour 
after it is obtamed She is then placed in the lithotomy position and, 
w ith the aid of a nonlubncatcd speculum, a drop of cervical mucus is 
aspirated and placed on a clean drx slide A drop of semen of similar 
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Size IS then placed in close pro\iinit\ to it A second slide is laid 
direal> o\er the first so as to a\oid am side to side motion, A dis> 
tinct boundar\ under the microscope at high power will then be ob« 
ser\ed XormalU the sptniutozoa gather at this border in rows two 
to four deep, with their heads pointing toward the mucus (Fig 
265, a) At man\ points the spermatozoa begin to in\ade the cenica! 
mucus in the form of a triangle The advancing column ma\ then split 
and each division 3d\ance scparatcU in different directions 

The object of this procedure is to test tlie abilits of the sperm to 
penetrate the cerv ical mucus plug and it utTcrs a direct means of coni 
panson m those instances in which thcrap\ has been found neceessatr 
If the cerMcal mucus is infected or too \ bCous, there will be no ac- 
cumulation of sperm at the border and no attempt made to penetrate 
the mucus (Fia 26?, b) This failure of migration of the sperm is 
also found m the cenical mucus from a hs-poplastic uccnis In the 
latter case, 10 to 20 mg of salbestrol gi\cn one week prior to a repe- 
tition of this test Will frequenth result m a positive Kurzrok-Miller 
houndarv test. The procedure is used in conjunction vnth the Huhner 
test and is particularh indicated when large numbers of motile sperm 
are found in the vagina but none m the cervical secretions 
Huhner Test —The Huhner test has proved to be a simple and 
valuable procedure The onlv essenoals are a lone bulb svnnge, a 
microscope, slides and a cover glass 

The patient is instructed to emptv her bladder and rectum before 
intercourse and to report to the Clinic within two hours after coitus 
vMthout taking a douche She rpa\ viear a pad for estheac reasons She 
js then placed in the usual Iithotomv position and bv means of a non 
lubncated bivalve speculum, the ccr\L\ is exposed A sample of the 
secreuou from. tUc vaginal pool is aspirated bs tweaws of tbe bwlb 
svnnge, placed on the distal end of a clean slide, and covered wath a 
cover glass Mucus from the endocervue is then aspirated, deposited 
on the opposite end of the slide, and likewise covered with a cover 
glass Both specimens are immediatclv studied under the microscope 

Valuable mformation is obtained from onlv a few minutes of ob- 
servation If numerous and liveU sperm cells are found m both samples, 
such factors as the position of the cervre, vv hether the v agina is undulv 
short or long, whether the couple assumes the proper position during 
intercourse or there is leakage following coitus, need not be considered 
We know that neither the vaginal nor the cervical secretions are 
mimical to the viabilitv of the spermatozoa and that premature ejacu- 
lation, epispadias or hvpospadias are not the causative factors of the 
stenhtv, for hvelv spermatozoa have reached their destmation 
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From the information obtained from the foregoing procedure, the 
following conclusions may be derived 

1 If the sperm cells arc ample and of normal motility m both the 
vaginal pool and the cervix, it may be assumed that there is adequate 
spermatogenesis and delivery of spermatozoa by the male, these sperm 
being compatible with the t aginal and ccrv ical secretions of the female 
partner 

2 Should the number and motility of the sperm be diminished or 
absent in both vagina and cer\i\, there may be (a) inadequate or ab 
sent spermatogenesis, {b) failure of or incomplete intromission, or 
(c) partial or total loss of the sperm 

3 If the sperm as visualized in the vaginal sample are normal, yet 
their number and motilitj arc lessened or absent in the cervix, it may 
be concluded that some obstruction exists between the cervix and 
vagina (cervicitis or a cervical plug) or the husband is guilty of im 
perfect intromission 

4 The number of sperm may be normal m both vaginal pool and 
cervix, but no motility observed in either instance In such a case, 
either the sperm are nonviable or the vaginal and cervical secretions 
are lethal to these cells 

5 Lastly, the spermatozoa may he amotilc only m the cervix, in 
which instance the cervical secretions of the female are hostile to the 
sperm 

Uterotubography (Hysterosulpmgography) -It is our custom after 
treating minor factors such as endocervicitis to refer the patient to the 
.radiologist on approximatelv the ninth day after the first day of a 
I period for a uterotubogram or roentgen demonstration by radiopaque 
medium of the anatomical features of the uterine cavity and fallopian 
tubes 

Techuc —Tht patient is instructed to take an enema the night be- 
fore the test, and a cleansing douche the morning before she comes to 
the Clinic for the uterotubogram She is placed in the lithotomy posi- 
tion, the cervix is visualized, cleansed with an antiseptic solution and 
then grasped v\ ith the cerv ical hook and pulled into view The cervical 
canal is probed to determine its length Anv excess mucus in the 
cervical canal and uterus is withdrawn with the cervical tube suction 
apparatus (Fig 266) The rubber tip of the pressometer is then ad 
lusted so as to allow the injecting apparatus to enter the cervical canal 
at the proper length, as estimated b> the measurement To keep the 
uterus in a rclativ ely fixed position tension is maintained bv pressing 
m on the pressometer and simultaneously pulling downward with the 
cervical hook The lipiodol is then instilled under pressure which 
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should not exceed 180 mm of nicrcur> is demonstrated on the 
manometer Of more importance, ho^^c\cr, in the control of this pres- 
sure IS the amount of pain \\hich is experienced by the patient If this 
IS excessive, the examination should be dclaved for i brief period as 
frequentl) moderate spasm of the interml uterine sphincter will be 
encountered w hich w ill subside spontancouslv , allow mg the uterus and 
the fallopian tubes to fill normally 
After instillation of approximatclv 10 cc of lipiodol, roentgenograms 
of the pelvis are made The pressometer is kept in place until these 



tig ■’66 —Apparatus for menne injection for uterotuboffram a, nonopaque 
speculum h, pressometer assembled vMthout synnge attached, rubber cenical 
adapter adjusted, c, cervical suction tube rf, locking syringe, e, cervical hooks 
f, uterine sound g, stilct for cervical rips, h, long forceps (From Foster, F L, 
Surg Qm N Amcr.VoI 21) 


films are developed to assure good visualization of the uterus and fal- 
lopian tubes With this knowledge, the pressometer is removed and in 
fifteen minutes a single film of the pelvis is taken to observe the speed 
of emptying of the uterus The patient is then directed to return m 
t\\ent)-four hours to determine the amount of lipiodol remaining in 
the utenne tubes and also to determine its presence m the peritoneal 
cavity 

There are certain contraindications to the performance of utero- 
tubography which must be kept constantly in mind Any subacute 
inflammatory process along the genital tract is an absolute contrain- 



Tig 1^1 ~a Normal uterotubogram with bilateral tubal patency 

b, NormaJ uterotubogram fifteen minutes after imecnon Lipiodol dissenu 
nated in the peritoneal casity 

c, Ciwomace uterus, single cenrt and vagina Lipiodol is seen passing from the 
mdimentar) riglu tube <ac arrow) into the peritoneal cavity indicative of tubal 
patency 

d, Nomul uterus elongated and displaced right tube caused by right ovaiian 
cyst There is tinking of left tube with droplets free in the peritoneal catity* 
teiealmg left tubal patency 

seeds for a subsequent endometriosis ina\ be sown If any cause has 
been found to make pregnancy undesirable, such as tuberculosis, no 
further tests, of course, are warranted 

By means of lipiodol instillation and stereoscopic views, the diag 
nosis of congenital anomalies of the cervix or uterus (Fig 267, c), an 
infantile uterus or the degree of anteflexion or retroversion can be ac- 
curatel) determined A feathered appearance of the endocervix is in 



l-ig 268— a, H> sterosalpingogram sho\Mnii normal uterus and bilateral tubal 
occlusion at the cornua 

b, Hjsterosalpingogram with ngin tubal occlusion at ilie cornua, the left tube 
lb of wiry consistency and occluded jmt proximal to the fimbriated end Cause, 
chronic salpingitis 

c, Right tubal occlusion and irregular defect of fundus (at arrow), consistent 
With fibromyoma 

d, Retrodisplaccincnc and lateral delation oCthe uterus with isthmic nodosa 
of the right rube (at arrow) 


Abnormally long and tortuous tubes arc noted m h>poplasii Ir- 
regular distention, thickened tube*; or tubes of wirv consistency are 
found in chronic salpingitis (Fig 268, /?) Distortion and displacement 
by traction of the tubes frequentU occur when pelvic adhesions are 
present, while hydrosalpinx is diagnosed bv droplets wdthin a sac ■which 
form a rather coarse emulsion The uterotubogram is indicated par- 
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ticularly when there is a history of an old and nonactive pelvic in- 
flammatory process, appendiatis, unilateral salpingectomj , myomec- 
tomy, abortion and miscarriage, or when a small fibroid is palpable on 
pelvic examination (Fig 268) 

In those cases m which there are sequelae to old pelvic infections, 
kinking or tortuosity resulting from malposition, or strictures of a mild 
degree subsequent to adhesions, repeated insufflations vvith carbon di- 
oxide often give evidence of improved tubal patency This test is used 
in conjunction with hot douches and stilbestrol in an effort to relieve 
chronic congestion and restore tuba! motility The time best suited for 

Me/VST/fUAL ^ , . OVUtJiTION AAEA/ STKUAJ IOtJ INTEAPRETAriOfJ 
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Fig 269 Composite graph outlining the more practical methods to determine the 
time of ovulation 

the performance of uterotubography is about four days after the ces 
sation of menstruation, at which time the endometrium is relativelj 
thin and ovufation has probabfy not occurred 

Endomefnal Biopsy —Of the means at our disposal, the endometrial 
biopsy is the most practical in the determination of the presence or 
absence of ovulation The vaginal smear, the composite graph of the 
basal body temperatures for six or seven months and the determination 
of the pregnandiol complex ma> be considered complementary to the 
endometrial biopsy and ma> be of definite aid in the determination of 
the exact time of ovulation Sufficient data have been accumulated from 
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the reco\cry of o\i, direct inspection during laparotoni> and endo 
metnal biopsies to justif} the opinion that the fifteenth day before the 
expected menstrual flow is the approximitc time of ovulation, regard 
less of the length of the patients cycle (Pig 269) 

The endometrial biopsj, a rclamcU simple office procedure, is per 
formed one or two da>s before the onset of the period 

Teclmic—ln performing the endometrial biopsy, die patient is in 
structed to take a cleansing douche the morning of the test She is 
placed in the usual lithotomy position and a pcK ic examination is made 




Fig 270 — Apparatus needed for endometrial biopsy (From Foster, F Surg 
Clm N Amct Vol 21 > 

to determine the position and size of the uterine fundus By means of 
a bixalve speculum, the cervix is visualized, cleansed by zephiran and 
grasped by a cervical hook (Fig 270) Occasionally there is some dis 
comfort associated with this maneuver A utenne sound is placed 
through the internal os to determine the exact position and depth of 
the body of the uterus The biopsy curet is then introduced Gentle, 
steady pressure will usually overcome the slight resistance encountered 
at the internal os The curct is introduced to the top of the uterine 
fundus and is then withdrawn making gentle pressure against the 
utenne wall Usually three or four strokes in different areas will yield 
a sufficient amount of endometnum which passes into the barrel of the 
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curet These strips are ejected a sj’ringe onto a small piece of filter 
paper and dropped into Zenker s solution The patient is then supplied 
with a small pad to prevent an> staining of the clothing which ma> 
result 



Fig 271 —Endometrial biopsy a, Ptohfetanve phase, b, secretory phase 


If the histologic specimen shows a normal secretory endometnum, 
it may be assumed that the follicle has ruptured, an ovum was hher- 
ated for that particular month, and that the ovary contains a healthy 
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corpus luicum ProNidcd the c\Ucs> -ire rclitivel> regular, it appears 
reasonable to presume that this o\ulitor> mechanism takes place at 
monthly mter\als Howeter, certain precautions m the interpretation 
of the endometrial biopsy must be observed Since the endometrial sur- 
face IS not unifonnU secretor> at an> one time, the small uterine curet 
might ha\c escaped contact with the secrctorv areas, and if h>pcr 
plastic tissue IS obtained it is wise to repeat this procedure the follow 
mg month It is also a well known fact that certain cyclic bleedings 
during the course of normal jcarh menstruation Tna> be anovulatory 
(Fig 271) 

management 

It would be impractical to go into a detailed account of the various 
forms of therap) for each ahnomialitv It ma> be beneficial, however, 
to outline a few of the various therapeutic procedures for the three 
general groups of eases which one encounters in actual practice This 
general outline presupposes tint a thorough cvamination has been made 
and no disease has been found to contraindicate pregnanej 

Group I Those Couples Married Only a Year or So with Normal 
Physical Findings and an Essentially Normal Sperm Count —It is our 
custom to advise a therapeutic trial of conception with the following 
instructions 

1 The weight should be increased or reduced as the ease maj be 
with an adequate protein and vitamin intake 

2 Exercise and relaxation should be moderate fatigue excessive 
tobacco and alcohol should be avoided 

3 Written instructions are given on the hvgienc of intercourse and 
the approximate time for coitus m accordance with the patient s men 
strual cycle They are asked to refrain from intercourse for five days 
before the fertile period 

4 Small doses of phenobarbital are administered if there is over 
an\iet> or tenseness because of failure to conceive 

Basal temperatures ma> be taken advantageously during this interim 
nnd a card shown m Figure 272 is supplied to the female partner, 
which IS a valuable aid to the physician in the event that further then 
peutic measures are neccssar> 

Group II Those Couples Infertile for a Long Period or Those with 
Minor or Mapr Organic Factors —The therapeutic procedures suggested 
for this group are 

1 Hot douches of vinegar or sodium perborate during the non 
fertile interval are advised foe leukorrhea cervicitis and so forth 

2 A douche of a 2 4 per cent solution of sodium bicarbonate or of 
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isotonic glucose m Ringer s solution is advised before coitus during the 
fertile period w hen the Huhner or Kurzrok-Miller test indicates such 
need 

3 Occasionally, dilatation and curettage are necessary for cnoo 
cervicitis or cervical stenosis, and this is done before the menstrual 
period to obtain an endometrial biopsy 

4 Pessaries for retrodisplacemcnt are rarely advised 

5 Chemotherapj , pelvic diathermy, sfilbestrol and douches arc 
used in cases of pelvic inflammatory disease 

6 The uterotubogram is emplo) ed as a therapeutic measure and a 
method to expose hidden anatomical detects This is followed by car- 
bon dioxide insufflation at repeated internals during the early phase of 
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Fig 272 -Menstrual and coital card 


the second A^eek of the c>cle if adhesions, kinks or strictures are 
found, or « hen all evidence of inflammatorj disease has disappeared 
Heat and stilbestrol to relict e congestion and increase tubal con 
tractilicy are also indicated 

7 Myomectomy, tuiiaf operations and so forth, are attempted ordy 
as a last resort, and a statistical evaluation of the results is given to the 
couple before any decision is reached 

8 Uterine suspension is rarely undertaken 

The treatment of the male in this second group consists of such 
health measures as rest, relaxation, an adequate diet, avoidance of al 
cohol and tobacco, the eradication of any toxic factor felt to be im 
pairing health, and, when indicated, the treatment of prostatitis or 
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esicuhtis under the superMSion of members of the genito-urinar) 
lepartmenL 

Testicular biops\ is ad\iscd in cases of aspcrmia, and \aso-epidid} 
-nostomj IS undertaken in the fa\ orabic group 
It should be mentioned that cr\ ptorchidism should be treated medi 
call) or surgicall) at the age of pubertj if spermatogenesis is to take 
place 

Group 111 Those wdh Predommanlly Endocrine Oysfundion ® — \n) of 
the preceding factors nuN also be present m this group The thcra 
peutic procedures suggested for this group are as follows 

1 Administration of th) rotd under supers ision will tend to enhance 
more normal spermatogenesis and oogenesis 

2 H\ poplastic cervices uteri and rubes the result of ovarian under 
activitv, are often stimulated to further growth, improved secretorv 
and functional activitv bv estrogenic thcrapv, and this should be given 
as a conditioner before the mstmition of gonadotropic thcrap) m an 
effort to stimulate ovulation 

3 An attempt mav be made to stimulate ovulation although the re 
suits are usualU disappointing Parenteral administration of 200 1 U of 
pregnant mares serum mav be given for five davs before the calculated 
date of ovulation and mav be followed for ten d3)5 bv the dailv ad 
ministration of 2j0 1 U of chononic gonadotropin Fadure to respond 
to this form of thenp) mav be the result of refraccorv or c>stic 
ovaries, or a thickened tunici vaginalis 

4 In amenorrhea and anovulatorv evdes Hamblen has found that 
the c)clic administration of estrm and progesterone is beneficial m the 
treatment of stenht) 

5 Small dosage radiation to the pituitarv gland and ovanes in func 
tional menstrual disorders and sterilitv has been advocated b) several 
investigators* * ® Our e\penencc with this treatment is limited and 
inconclusive 

No t>pe of th-^rap) appears to be beneficial to those patients with a 
persistentl) positiv e follicular stimulating hormone reaction and nega 
tiv e estnn reaction 

Testosterone is said to improve a thick and scant) ejaculate bv 
stimulation of the accessorv organs but theoreticallv chorionic gonad 
otropm should be administered simultaneouslv to protect spermato 
genic function 

Although usuallv disappointing a combination of chonomc and 
pituitarv gonadotropin ma) be tried over a period of three or four 
months m an effort to stimulate spermatogenesis and a comparative 
sperm count obtained a month after treatment is completed 
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THE GYNECOLOGIC ASPECTS OF CHRONIC URETHRITIS 

L\kl L Lwjwr \ni> 0'‘C%R B Mlrru 

pROB\BL\ the most common urologic ihstirdcr that the urologist 
treats is chronic urethritis Some time ago, one of us (F I^F ), m a 
paper u ith Herrold, presented this sulijcct, and \\ c feel, because of the 
almost unnersal histor\ that c\er\ woman gixcs of hat in? had at 
some time an attack of so called cvstitis, that recmphasis is worth 
u hile 

In contradistinction to the previous paper m whicli fiftv cases were 
selected from a large group of women this coinnuinication deals with 
unselected cases of women suffenn? from disturbances of urination 
W'e feel that this would emphasize the role that chronic urethritis 
plavs m the gvnecologtc complaints of women and more particularlv 
call to the attention of the gvnccologist its existence Urologists have 
long recognized this condition and have seen manv of these women 
whose svmptoms were severe enough and who had endured the con 
dition long enough to seek relief 

It IS interesting to note that in this group of fifn unselectcd cases 
in which a diagnosis of chronic urethritis was made, thirtv-one had 
had some tape of gvnecologic operation Of these fifex patients, fortx - 
five were married, and of these fort) -five, twenrv eight had had from 
one to ten children \\ c do not mean this to indicate that the ure- 
thritis was responsible for the sxmptoms leading to operation, but xvc 
do feel that more attention should be directed to the urinarv disturb- 
ances which most of these patients had before and after operation 

Directing our attentiou again at the gvtiecologic aspects of disturb- 
ances of unnation in women from the standpoint of chronic inflamma- 
torj lesions of the urethra, we realize that although the relationship 
between the Kmphatic drainage of the urethra and the cervix is not 
conduciv e to infection bv one or the other, the infected cerv ical glands 
discharge into the vagina pathogens and this, discharge contmuallv 
bathes the urethral onfice These organisms w ork their w av into the 
urethra The finding of Trichomonas and sperm m the bladder unne 
shows that this is not an uncommon occurrence Tt has been demon- 
strated that certain organisms present in the infected cervical glands 
have been recovered m the unne of women havin? intractable unnar) 
svmptoms with profound mflamniatorv changes of the urethra, and no 
treatment directed at the urethra his had the shshtest effect whatso- 
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ever until the infected glands A^cre removed Occasionally patienti 
continue to have urethral disturbances after excellent cervical plastic 
operations, and only mild degrees of treatment are needed to obtain 
complete relief of these urologic gynecologic complaints The rela 
tionship IS so intimate bettteen the two tliat it is not amiss to say that 
urologists sliould pay more attention to gynecologic complaints and 
g) necologists should be more cognizant of urologic disease 

In this group of fifty cases it k interesting to observe that none of the 
patients had a cystocele deemed by the urologist or gynecologist 
large enough to require operation 

SYMPTOMS 

The symptoms presented by this group were headed by one com 
plaint nhich seemed almost oniversaj and that was urgency ^ which in 
a few instances was to the point of mcontmence In se\eral cases m 
which there was a high degree of mfiammatory reaction m the urethra, 
the patients were incontinent and it was necessary for them to wear 
two or three pads a day Frequency of urmauon m chronic urethritis 
takes on several different aspects In some cases the frequency ts un- 
varying, necessitating urination hourly or even more often both day 
and night In other cases in this group there w ere bouts of frequency 
that necessitated urination cicry few minutes for several hours, es 
pecially on arising m the morning, and then the frequency decreased 
so rha: the pirienrs voided only a few hours apart Nocturia of one 
to four times was present m all cases Terminal burning occurred in 
approximately three fourths of the patients, and m those in whom 
frequency was most pronounced, the burning was most intense 

Suprapubic pain or pam referred to the groin, to the %tih a, and deep 
m the vagina was not uncommon m patients having urinary disturb 
ances 

Seventeen patients were undergoing changes characteristic of the 
menopause and here it is well to remark that at such a time the first 
attack of chronic urethritis may occur Emotional instability heightens 
all of the symptoms, and some complain most bitterly of their annoy 
ing urinary symptoms 

Seven patients had atrophic valvovaginitzs of a sufficient degree to 
cause symptoms m addition to those of the urologic condmpn Alam 
patients in this group complained less of the symptoms attributed to 
the senile changes when actentjon was directed at their urethral con 
dition 

Six patients had definite urerfiral strictures produced by acute «re 
thritis probably from the same causes as those occurring m the male 
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Three patients had Trichomonas \aginalis and tlie organisms \\erc 
reco^e^ed from the urine 

Three women had urethral caruncles at the external \innar> meauis 
in addition to inflammation of the urethra 
The duration of s\niptoms \ancd from one to ten \cars the aver 
age was two and a half j ears This is a difficult factor to anahve since 
many patients had had repeated attacks oxer a penod of \cars, and wc 
felt that this was not fl pamcularl> reliable observation 
Thirty five patients were fort) years or older, fifteen were in the 
age group from twenty to forty years 

DIAGNOSIS 

The diagnostic procedures employed in all of these cases consisted 
of studies of the upper urinary trace by means of cvcrction urograms 
as all of these women were ambulant and seen in the office Catheter 
urine specimens vx ere obtained and several studies earned out m most 
cases Routine Gram stains were made on the sediment m all cases 
Cystoscopic examination using the panendoscope, in addition to exsto 
scopic examination of the bladder, was done one or more times in each 
case and speculum examination of the cerx ix as w ell as pclx ic exammi 
non completed the urologic examination No patient was included in 
this group in whom pathologic changes of the upper urinarx tnet 
were found since this would haxe introduced extraneous factors 
The appearance of the unne m women having symptoms suggesting 
urethritis is as a rule sparkling clear Only an occasional pus cell or an 
occasional organism will be found m the centnfuged specimen Wc 
heliexe however, that the unne culture would be positive in a large 
proportion of these cases if the unne were obtained at the height of 
an attack of acute urethritis or at the initial attack A good proportion 
had unnary syTTiptoms which dated from urethral catheterization and 
they blamed the catheterization as the cause of their unnary disturb 
ance However, in analyzing this it was found that catheterization 
was earned out m these cases for a bladder which was overdistended 
or decompensated and that the initial catheterization was instituted 
only after there had been inability to void for twelve hours or more 
In these cases residual urine was present dunng the postoperatne 
course and subsequently a unnary tract infection developed This in 
fection m many instances was the result of chronic urethritis in which 
the inflammation had persisted no doubt because of infected urethral 
glands or the production of disease m the urethra such as poly poid 
excrescences and granulations which produced an ultra sensitive canal 
that did not permit the bladder to become fully distended The pa 
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tients hencefonh have abnormal ftequcncj , it is most pronounced 
^^hen they are on their feet and when they become fatigued If a de 
compensated bladder results after surgical menopause has been pro 
duced many of these patients do not receive the full benefit from their 
gynecologic operation but continue to complain strongly of urinary 
frequency and pam in the urethra suprapubically and in the vagina 
Because the urine remains spatkluig clear the phy sician ma> overlook 
the disease produced m the urethra by a postoperative urinars infec 
non from a decompensated bladder An understanding of bladder 
physiology as it affects the postoperative course will enable one to 
avoid many of the urethra sequelae 

Cystoscopically the urethra shows pathologic change of varying de 
grees of severity attributable to the intensity of the inflammation or 
Its duration In the aged female the external urinary meatus is small 
and turned m by the senile atrophy of the vaginal mucosa It is neces 
sary to dilate the urethra m these aged females in order to pass a num 
ber 22 or 24 pancndoscopc Many of these patients had extreme pain 
on passage of the instrument which was gripped nghtlv by the urethra 
and the induration indicated a high degree of inflammation m the 
canal m some of the cases The first portion of the urethra usuallv 
presents hyperemia with the posterior urethra or vesical end of the 
urethra showing a granular appearance of the mucosa with inflamma 
tory polyps which seem to start from the edematous folds of the 
mucous membrane Tmy loops of vessels can be seen nmmng over the 
tip of these folds which after a time become poly poid m character 
We have seen polyps 1 cm or longer which fnnge the entire bladder 
neck and are most prominent at the urethrov esical junction Here the 
mucosa becomes velvety as it extends onto the small portion of the 
tngonc and the grayish granular appearance of this inflammation is 
characteristic and is sharply outlined by the edges of the healths 
mucosa This pseudomembranous reaction is usually present during 
attacks of urethritis and is seen m the early cases In some of these 
cases tmv papillomatous tumors will be found in the urethra with 
sprigs or fronds characteristic of a true papilloma With the cystoscopc 
in place and the vaginal finger beneath it the urethra can be felt to be 
thickened tender and in some instances having the induration so pro- 
nounced that when the cystoscopc is temnv ed the urethra feels as if 
It contained a hard tube 

TREATMENT 

The treatment in most of these patients is simple Our plan is to 
calibrate the urethra and dilate the canal once a w eek or tw ice a month 
until the urethra will accept a number 28 to 30 French sound Follow 
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mg each dilatation, siUer nitrate is instilled, beginning a I 1000 
solution and ne\er increasing the strength bc)ond a 1 250 diluuon 
One has to be particularlj careful that the \ cr)- w cak solution is used 
at first because sciere reactions ma> be produced sufficicnth pro- 
found to cause the patient to become bedridden for several da\s In 
addition to this, acetic acid douches arc prescribed and small doses of 
belladonna and phenobarbital given to allav am frequcnc) until re 
sponse to the treatment is obtained 
For patients who are in the menopausal or postmenopausal stages 
estrogen is given in addition and sedation is also necessarv in most 
cases It IS in this group that some degree of incontinence is found at 
times on exertion, laughing or stooping suddenly, and urethral dilata 
tion with instillation of silver nitrate has benefited those patients who 
do not have evidences of marked birth trauma Instruction regarding 
stopping and starting of urination and practice repeatedly during void- 
ing will enable these patients to gam complete control 
Attention is directed at anv unnary tract infection and in those pa- 
tients having an acute urethntis, sulfathiazolc or sulfadiazine is given 
by mouth U has been our impression that if large quantities of fruit 
)uice or vegetables are taken, producing a highlv alkaline urine, the 
symptoms become more severe It is the custom for some patients to 
take sodium bicarbonate for most any ailment, and such treatment fre- 
quently mcreases the seventy of the symptoms, cystoscopic examina- 
tion almost always reveals some degree of tngonitis 
In cases of tcrethral caruncles, unless the caruncle is exquisitely sen- 
sitive, urethral dilatations are carried out, and m many instances the 
caruncular formation disappears following the dilatation and several 
applications of silver mtrate given locally Urethral caruncles fre- 
quently recur, and v,e caution tVvose patients who baxe bad uretbral 
caruncles to report two or three times a year to determine whether the 
urethra is adequately dilated We feel that destruction of the urethral 
caruncle alone, with no follow up care so far as vaginal hygiene is 
concerned, and no attention to any coexisting cervicitis and manage- 
ment of the urethra, will be productive of more urethral caruncles in 
the future In no case m which treatment has been directed at the 
urethra and the cervix has there been recurrence of the urethral 
caruncle 

The use of stilbestrol m the menopausal and postmenopausal patients 
hiv mg urethritis has been exceedinglv helpful Manv of these patients 
learn to adjust the dosage of stilbestrol and arc able to maintain them- 
selves on two or three tablets of 0 5 mg of stilbestrol at weeklv 
intervals 
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SYMPTOMS AND DIAGNOSIS 

Symptoms \ ar> , some diverticula produce no symptoms at all and 
are discovered accidentally Tlie common complaints are urinary dis 
turbances, dysuna, frequency and pyuria Secondary infection and 
stone formation are common, in which event there may be a purulent 
discharge from the urethra and ev en hematuria Occasionally the pa 
tient will note a swelling in the vagina or dyspareuma. 

Differential diagnosis includes pen-urethral abscess, solid tumors, 
cysts which do not communicate with the urethra, urethral prolapse, 
cystocele and urethrocele The latter term is sometimes loosely used 
CO designate an urethral diverticulum of the wide-mouthcd type, but 
it should be restricted to those cases associated with cystocele in which 
there is a prominent bulging of the urethra because of loss of fascial 
support 

The diagnosis of urethral diverticula is based upon careful cxamina 
aon of the urethra and vagina Sometimes a second examination is 
necessary in order to detect a collapsible bulge in the vagina over the 
urethra since the sac may be empty on the first evammation If urine 
can be expressed from the mass into the urethra after the bladder has 
been emptied, the diagnosis is made even without visual mtra urethral 
examination The diagnose is absolute after direct visualization through 
the urethroscope Oftentimes a careful search is required to locate the 
one or more orifices of the pouch The pocket may also be filled with 
opaque material and then examined rocntgenographically to determine 
the exact extent and position of the lesion 

Diverticula in the male are comparable only in those cases m which 
they occur m the prostatic urethra posterior of the verumontanum 
Obviously , the anterior urethra is not comparable from an embryologic 
standpoint or otherwise, and its lesions arc usually secondary to ob 
struction or damage to the urethral wall, lesions, incidentally, which 
are becoming much less common since the modern control of venereal 
disease Rarely, a neurogenic case is seen associated with incontinence 
follow jng prostatectomy ■ 

TREATMENT 

Surgical excision is the treatment of choice m the majority of cases 
but conservativ c management may result m symptomatic cures in cer 
tarn cases Small, wide-necked diverticula are particularh amenable to 
periodic urethral dilatation which may be followed by instillation of 
silver nitrate, I to 250 dilution Not uncommonly, a diverticulum with 
stone may be treated successfully, as in one of our cases, by mtra 
urethral manipulation followed by urethral treatment 
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I he large di\criiLula, espcciall) those ^\Ith siinll intn-urcthral 
communications, lend theinscKes rcidilj to excision The recom- 
mended procedure is as follows With the piticnt in exaggerated 
hthotomj position, the anterior xigmal x\\U ts dissected free over the 
site of the dixerticulimi as in rep nr of exsto urethrocele This is done 
preferably through a longitudinal incision The sac is mobilized and 
may be opened so as t<j expose the urethral ctnnnmmc ition A catheter 
max be placed in the urethra as a guide to dissection The sac is then 
excised at its luse close to the urcthri and the urethral defect closed 
transxersely, using interrupted sutures of number 00 clironiic catgut 
An alternate method of dealing xxith small mouthed dixcrticuli has 
been used by a number of operators It consists of using a pursc-stnng 
suture about the stump, followed lix inversion of the stump into tlic 
urethra Howexer, this method appcirs to offer no advantages as far 
as the end results arc concerned and is limited m its application 
Plastic repair of the urethroxaginal septum may be necessary in large 
diverticula but in the majority of cases simple excision of the rc 
dundant vaginal mucosa and closure of the xvound without drainage 
suffices It IS imperatixe to leaxe an indwelling catheter in place for 
1 period of ten daxs after operation and a gau7c pack should be placed 
m the vagina for forev eight hours 
Results from this procedure arc reported as uniformly good Com 
plications such as urethrovaginal fistula, urethral stricture, urinary in 
continence and cystocele are rcmarkably^ rare 

REPORT OF CASES 

Casd I —A xvoman aged twenty-nine years, xvas seen m the Clinic 
October 29, 1930 At that time she noted some leakage of urine and 
also a swelling which presented outside the xagina Although married 
fourteen years, she had no children Hysterectomy had been done pre- 
\ lously 

Examination rexealed a fluctuant tumor on the anterior xaginal wall 
along the course of the urethra Cystoscopy disclosed a pneket-hke 
opening in the posterior urethra just distal to the internal sphincter 
The urine was cloudy and loaded xxith pus cells, but there was no 
evidence of cystitis and the upper urinary tract xvas negative An 
urethrogram was made xvhich showed outpocketing, approximately 
3 5 by 2 5 cm, xvhich arose from the middle third of the urethra 
somewhat to the left of the midlme In addition there was a secondary 
outpocketing suggesting an irregularitv of the diverticulum, possibly 
even a small secondary pouch 

On Julv 23 1931 with the patient m lithotomy position diverticu 
lectomv was performed The vaginal mucosa overlv ing the diverticu 
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lum uas excised and the sac entered Since it \tas adherent to the 
mucosa from recent mfiiinmatiott, disseccton ujs difBcu/c and a pot-ket 
of thin, watery pus on the left s»^ xtas entered The divertituluni v,as 
completely excised and the vaginal mucosa sutured together, using a 
rubber dam in the incision and a de Pcz^cr cathercr in tlic bladdet 
lor constant drainage Pathologic examination showed no evidence of 
urethral mucosa m the excised remnants but nicreJv atucc and chrome 
mfiammarion 

Convalescence was unetemful until the seventh postoperative dav 
when slight bleeding arose from the mcision The rubber dam was 
removed and slight bleeding continued through the dav, becormng 
increasingly brisk It did not respond to vaginal packs and the incision 
had to be resutured m the operating room The secondary hemorrhage 
was noted to arise from an area of granulation where the dram wav 
placed The wound thereafter healed well but a skin eruption devel- 
oped which was thought to be syphilitic m view of positive ^^'^asser 
niann and Hinton tests 

Postopcrativelj , the patient had some da> and night frequency and 
dribbling of urine which responded to urethral dilatation and 
sage of the urethra with a catheter m pUcc In addition, bladder irri 
gations with 1 to 6000 silver permanganate solution were given The 
patient was entirely asymptomatic when last seen m July 1932 

Qonnntiit The fact that no urethral mucosa was found on histologic 
study does not necessarilj rule out a congenital origin in this case 
since inflammation could have obJ/cerated any signs of mucosa We do 
not believe that drams are necessary even m infected cases 

Osi 11 —A man sixty six years old, came to the Qinic July 27, 
}934, complaining of d> suna of tw o v ears’ duration He bad nor Jiad 
anv previous operations Examination revealed slight prostatic enlaige 
ment of the benign type Studies revealed bladder neck contracture 
and vesical calculus There was some shortening of the prostatic 
urethra and a smaJJ div erticuJym was seen througli the panendoscope 
)usr posterior to the vexurnontanum 

On August 1 suprapubic removal of the bladder calculus, about 
2 cm m diameter, was done On August 10 transurethral prostatic re 
section was carried out, with the removal of 2 gm. of tissue Postopera* 
lively the patient was asy tnproniaDc and consequently nothing vvas 
done about the diverticulum 

Conmient The origin of this divctocttlum is obscure This case, 
however, demonstrates 4 common site for diveniculum in the male 

CvsE HI ~A sixty *six year old woman was seen at the Cbmc June 1? 
1940, because of urgenev and frequency of urination and suprapubic 
pam of eight to ten years’ duration, the svmptoms of which ar first 
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were periodic but had become almost constant. The patient stated she 
voided fifteen to twenty times during the day and siv to seven times 
at night. There was hematuria on one occasion. Although married, tlie 
patient was nulliparous. ^ • . r 

Intravenous urograms were norma! although early Paget's osteitis of 
the pelvis and spine was noted. Cystoscopy revealed a small spastic 
bladder with diffuse inflammation throiighour. Urethral examination 
showed severe inflammatory changes and as the panendoscope was 
withdrawn, pus was seen streaming into the bladder. The source of 
this pus seemed to be a large-mouthed diverticulum just to the riglit of 
the floor, apparently distal to the sphincter and approximately 1 cm. 
from the external meatus. Pressure applied to the urethral region 
through the vagina caused more pus to well into the urethra. The 
urine sediment showed 25 to 30 white blood cells and culture revealed 
the presence of E. coli, A diagnosis was made of urethral diverticulum 
and severe urethrocystitis. 

Because the diverticulum itself did nor seem to be large and the 
mouth was ample, it was felt that an attempt should be made to treat 
the urinar>' trace infection by dilating the urethra and massaging tlie 
diverticulum in the direction of its mouth. These treatments, including 
administration of neoprontosil in moderate doses and hot sicz baths, 
resulted in such marked symptomatic improvement that the patient 
refused to enter the hospital for examination and consideration of 
operation. ^ 

Cystoscopy four months after treainicnr uas instituted showed 
similar findings except that much less inflammation was present. How- 
ever, pyuria persisted and on June 6, 1941, the patient returned lie- 
cause of an exacerbation of frequency and dysuria. Again she refused 
operation and was discharged to the local physician for a course of 
sulfathiazole and urethral dilatation. 

Covwient: Despite the marked symptomatic improvement in this 
case from the conserv'ativc regimen we felt that operation xvas prob- 
ably indicated and should have been insisted upon early. 

C\sF, IV,— An unmarried xvoman, aged thirty-two years, came to 
the Clinic October 3, 1940, complaining of almost continuous head 
and chest colds of two years’ duration. The only urinary symptom 
was urgency which was aggravated when nervous. She had not had 
previous operations, but there was a history of gonorrhea and syphilis 
E.\amination revealed a slight vaginal discharge secondary to a mild 
cer\’ical erosion. The urine contained pus, grade I, and a few bacilli. 
Examination of the blood gave negative results and the red blood 
count Was normal. A diagnosis was made of chronic infection of the 
urinary tract and chronic cerx'icitis, and the patient was placed on a 
regimen consisting of douches and administration of urinary antiseptics. 
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The patient \\as again seen T^o\embcr 22, 1940 The condition had 
remained about the saifie At this time c>stoscopy shotted slight dif- 
fuse inflammation throughout rtie entire bladder. The posterior hp o{ 
the bladder was soinesvhat prominent because of a large-mouthed, 
rather shallow diverticulum opening on the floor of the urethra m 
approxiniateK the midportion just to the left of the midlme The 
panendoscope was passed with a hede difficulty because of the snug- 
ness of the urethra On the floor of the urethra there appeared to be 
an eminence suggestne of the serumontanum seen m the male pros 
tatic urethra Ihcre were flakes of ctudate tn the diverticulum but 
the remainder of the urethra was normal except for some evidence 
of chronic inflammation A diagnoss was made of chronic urcthto- 
cvstiris and small dnerticuhim of the urethra Conservative treatment 
was advised because of the shallow, large-mouthed tvpe of diverticu- 
lum, and the patient was placed on a regime of unnirv antiseptics with 
urethral dilatation followed bv instillation of silver nitrate, 1 to 500 
After mne treatments given during the follow mg nine months at suc- 
cessivelv increasing intervals the patient rapidly became and stayed 
asv’mprnmatic The urine vvas grosslv clear although n few pus cells 
stifl remained in the urinarv sediment 

Covmicnt Evidence of a congenital origin of this diverticulum was 
counterbahneed by the history of gonorrhea as an ctiologic factor, 

Case V —A married wonun, aged forty vears, was first seen at the 
Clinic April 14, 1941. because of kidney trouble of fifteen years’ dura 
tion She was milhparous, but sterilization had been undertaken follow- 
ing ruptured tuhai ptegnanev in f929 The kidney trouble consisted 
of pain m the loin, evrendmg downward and anterioriv’ into the groin, 
with occasional chills and pv una. but no hematuria 

The urine was cleat but 8 to 10 white blood cells and an occasional 
chimp were seen in the sediment Cvsroscopy was earned our after 
dilating a contracted meatus with a number 21 French sound The 
bladder was normal except for a pseudomembranous trigonuis Tlw 
proximal urethra siiowed considerable inflammation and m about the 
midurethra there xvas a shallow diverticulum on the floor, extending 
completely from one side to the other Pressure with a finger in the 
vagina produced a fiow of purulent secretion from this dn erficu^ufn 
The patient refused operation and was placed on a regime consisting 
of urethra! dilatation and vaginal douches, which required in consider- 
able improvement of all symptoms. 

Two years later, April 21, 1943, the patient complained of recur- 
rence of suprapubic pam when the bladder was full, a small unnan 
stream with delajed emptying ame of the bladder, and noctuna, 
times one. The urme was clear although I to 3 white cells and ! 

2 red cells were found in the sediment ^'aglna!ly, the urethra was 
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felt to be enlarged and tender, ^\lth i sensation (>^cr the area 

where the urethral dncrticulum a'as prcMOUsK found llic urethral 
stricture was dilated and urcthroscopa done This rescaled a normal 
bladder and tngone A grating sensation was felt when tlic panendo 
scope was passed o\cr the mouth of the dncrticulum, but no calculus 
could be seen Following c^stoscop \4 a number 28 French sound was 
passed and a light massage gi\en o\cr the area of the duerticulum 
The stone was soft and fragmented casilv After three or four such 
treatments associated w ith small doses of unnarv antiseptics the gntes 
sensation disappeared and roentgenograms on two subsequent occa- 
sions failed to show an\ calcification in the urethra The patient w as 
discharged October 10, 1944, after remaining asamptomatic for ap 
proMinateh a \ ear 

CojmrieJit It will probable be neccssara to administer urethral treat 
ment once or twice a >ear for an indefinite period since the urethral 
dnerticulum was complicated b\ a mild mcatal stricture, winch mas 
ha\e been an important ctiologic factor 

Case VI thim nine \cjr old woman, gra\ida I, was first seen 
at the Clinic September 22, 1944, complaining of pustules on the face 
of fi\e \ears’ duration She also complained of considerable \aginal 
discharge or loss of urine, cspeciall% marked during coitus but she 
was not sure which The onl' other unnarv svmptom was nocturia, 
times two 

Exammanon revealed a firm cvstic mass, about 2 cm in diameter, 
on the anterior vaginal wall just inside the introitus Pressure over 
this area resulted in a gravish, waterv discharge from the urethra A 
small caruncle was noted at the meatus The “Icukorrhci or urmarv 
dribbling’ had not responded to acetic acid douches 

Cvstoscopv revealed a small diverticulum on the bladder floor pos- 
terior to the right ureteral onfice, biir rhe bladder otherwise was nor- 
mal There was marked Urethritis which made examination without 
anesthesia painful The patient was given two urethral treatments con- 
sisting of dilatation and instillation of silver nitrate, 1 to 2^0, and 
small doses of sulfathiazole Urethroscop) was repeated October 25, 
at which time the mouth of the urethral sac was found approxtmatelv 
2 5 cm distal to the vesical neck on the floor of the urethra Bv intro 
duemg one finger in the vagina and a number 22 panendoscope in the 
urethra it was possible to dilate the mouth of the sac sufficientK to 
make an urethrogram 

On Januarv 3, 1945 the urethral diverticulum w as excised The 
patient v\as placed m high lithotomv position under spinal anesthesia 
\ catheter was placed in the bladder and a midlme incision was made 
over the cvstic area down through the vaginal mucosa The two flaps 
were dissected laterallv, <r\posin!r the diverticulum Bv means of sharp 
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and blunt dissection the sac was mobilized down to the urethra and 
excised The urethral opening was then plicated with two Lembert 
sutures The urethra was further reinforced by several interrupted 
chromic sutures, approximating the submucosal tissues of the urethro- 
vaginal septum The redundant vaginal mucosa was excised and the 
remaining mucosa sutured with interrupted chromic catgut A gauze 
pack was placed m the vagina for twenty-four hours, and the in- 
dwelling catheter left m place for ten days The patient was dis- 
charged, voiding well, on the fourteenth postoperative day. The 
pathologic examination showed tissue compatible with a diverticulum, 
with chronic inflammation Since then the patient has been seen twice 
and has remained asymptomatic 

SUMMARY 

Six cases of urethral diverticulum are reported to call attention to a 
lesion w'hich we believe has been frequently overlooked m the past, 
especially m women There is no characteristic symptomatology but 
an urethral di\erticulum should be suspected in any patient with a 
swelling in the anterior vaginal wall or about the urethra Direct in- 
quiry should be made regarding such a swelling m any patient with 
recurrent or persistent bladder symptoms The treatment of choice is 
surgical but symptomatic cure may often be obtained by conservative 
management The method employed at the Clinic is described 
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PRURITUS ANl 
RiciixrdB CXttfll 

Plriwxl Itching is one of the conmioncst rectal sxmptonis The 
patients presenting this complaint are c\cccded onK b\ those having 
hemorrhoids Man) mild cases are found on routine inspection of the 
anus during general phj sical examination xv ithout the patient ha\ ing 
prexionsiv spoken of it as a complaint \lan> of these patients ha\e 
had mild intermittent pruritus for >cars and seemed ashamed to call 
attention to it nhile others considered it an affliction the\ must bear 
In serious cases when pruritus am max interfere xxith normal xxork 
and actixitx it max be the presenting sxmptom, disregarding others of 
more serious import Most patients with prunius am can be reTiexed 
of the Itch bx a relatixel) simple regimen faithfullx earned our 

ETIOLOSY 

In the majont) of the patients xvhom xvc have observed m the last 
three years the pruritus has no Know n cause and can be classified as of 
the idiopathic txpe It tends to be less severe and of shoner duration 
than in those cases complicated b> other conditions Man) causative 
factors are recognized as producing or contnbuong to anal itch, the 
chief among them being anorectal diseases such as crjptins fissure-m 
ano fistula in ano, hemorrhoids, simple spastic anal sphincter or fibrosis 
of the anal sphincter Patients with anorectal diseases make up the 
second largest group of the pruritus cases A number of skm diseases 
ma) lead to the onset of pruritus the chief among them being the 
diseases due to fungi The presence of shia lesions should alwais be 
noted and proper steps taken for their treatment Food sensitiv ities 
and other allergies ma) prove to be contributing factors 
There are a number of gynecologic conditions that ma) produce or 
aggravate pruritus Acute xagmitis Trichomonas vaginalis mfestation 
endocervicitis lacerations of the perineum and cen ix as w ell as dis 
eases of the fundus and appendages occasionalK accompanv this sx mp 
tom Bowel d)sfunction, particularlv that associated with cathartic 
abuse, if not corrected may cause persistence of pruntus and failure 
of treatment Poor hygienic care of the anus with frequent trauma to 
the anus and penanal skin ma> originate a condition from which the 
pruritus develops 

Pruritus is common in nervous and fatigued persons yet no real 
neurogemc cause can be proved Obesity is a definite contributing 
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factor in many cases Pruritus is occasionally observed m patients with 
debilitating diseases such as tuberculosis and nephritis, and more fre 
qyentl> w ith diabetes mellitus 

Except for the mildest cases, nearly all arc associated w ith secondary 
infection even when the primary cause is a fungus This secondarv 
infection is such a conspicuous feature in the advanced cases that it 
mav be considered a primary cause 


DIAGNOSIS 


9 


The diagnosis of this condition is mide b\ the patient and it remains 
for the physician to determine and eliminate the causative factors A 
complete history should be taken and physical examination should be 
done in all cases This should include careful gynecologic studies with 
cervical and vaginal smears when indicated and inspection of the cer 
vix The prostate should be checked for possible enlargement or m 
fection All skin lesions should be noted and skin consultations will be 
required m a considerable number of cases Careful attention should 
be paid to a proctologic examination Inspection of the perianal skin 
anoscopic and sigmoidoscopic examinations should be routinely carried 
out This IS the most important part of the examination since anorectal 
causes are so frequent 

The laboratory findings are usually negative The routine urine ex 
ammation is used to exclude diabetes mellitus and nephritis Secondary 
anemia js not often observed Lues has not been found to be a factor 
m our cases 

TREATMENT 

Because of the frequency of pruritus am and its tendency to recur 
even with treatment, the methods used for its relief have been legion 
Proprietary preparations have had a wide use by patients both before 
and after medical consultation Most of the treatments have consisted 
of topical application of solutions powders and ointments We have 
discontinued all topical applications of preparations having a grease 
base Likewise, drying powders have not been found to be efficacious 
Radiation treatment was used m many of our earlv cases but has been 
discontinued since only temporary relief was obtained Intracutaneous 
and subcutaneous injections have been used in the past and all have 
been discontinued except for the mjection of alcohol in cases resisting 
all other forms of treatment Division of the nerves crossing the 
ischiorectal fossa and undercuttmg operations have likewise been dis 
carded Radical excision of penami skin'' similar to the treatment of 
kraurosis vulvae, is not feasible In a few of our severe cases we have 
combined the injection of 40 per cent alcohol with a plastic procedure 
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remoMnc segments of perianal skm Wc ln\c had no experience with 
tattoointr or cauterization 

The treatment which we rounneU use m our pruritus cases is de- 
signed to oterconie the sccondarv infection, maintain the pcnanal sVin 
in as drj a state as possible at all tunes, and to obtain immediate relief 
of itching h\ means of a topical applicanon of some analcesic agent as 
well as elimination of known causes 

REGIMEN FOR UNCOMPLICATED CASES 
Sitz baths twice daiU, using a xtami potassium pennanganate soln 
tion, are routmeU ad\ ised This has been the best means of chnunatmg 
infection In order to relict e the itching a drxing solution containing 
either phenol or nupercamc usually used in the common calanunc lo- 
tion is applied as often as necessarx, as well as after each bowel mo\c- 
ment and before going to bed Most patients arc placed on an 
ambulator) bowel rnanagemcnc and told to avoid cathartics Tincture 
of belladonna is guen if an antispasmodic is indicated Each patient is 
carefull) instructed regarding local anal h>gicne The use of toilet 
paper is discontinued and replaced b) moist and dr\ cotton Emphasis 
IS placed on avoiding an> local trauma DaiK douches, again using the 
potassium permanganate solution, arc advised even m the absence of 
vaginal symptoms Fmall), a mild sedative 15 guen at frequent inter- 
vals at the beginning of treatment but later is discontinued 
This treatment muse be faithfullv carried out for a period of two 
months but the topical applications are continued the third month if 
necessary Our observation of these patients in the uncomplicated 
group after this interval leads us to believe that most patients will 
obtain satisfactory relief 

REGIMEN FOR COMPLICATED CASES 

The 5ame regimen is earned out m the complicated cases as previ 
ousl) outlined for a period of one month in order to eliminate <econd- 
arv infection and to obtain as much improvement as possible before 
cariying out more definitive measures When indicated, cervical or 
pcniieal repair or h)Sterectomy nm then be earned out Cauterization 
of the cervLX maj be done as an office procedure Anorectal procedures 
afrer this interval ma) be earned out safeU, and include anal dilata 
tion alw a) s accompamed by pectenotom) or div ision of the super 
ficial bundle of the external sphincter fibers, injection of internal 
hemorrhoids with phenol m oil or hemorrhoidectomv Tailure of re 
hef in a case previousl) thought to be uncomplicated mav indicate the 
necessity for allergy studies or skm consultations Alcohol injections 
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\i til be required in a few cases but the number requiring it has greatJj 
diminished m the past three years Rarelj, a plastic operation wdl be 
indicated 

RESULTS 

We have had approximately 10 per cent failures m our uncompli 
cared ^roup of pruritus am Not infrequently, failure is the result of 
misunderstanding on the part of the patient m carrv jng out the treat 
ment Careful review of the details of treatment with the patient maj 
make the reason for failure apparent It js important that the treatment 
not be discontinued because of convenience, and one must make cer 
tarn that it is carried out throughout the menses An appreciable 
number of patients have return of mild itching and resume the treat 
ment as they have been previousl} instructed The astonishing thing 
from the observation of a large group of these cases, many of whom 
have had extensive treatment before carrying out the regimen that has 
been outlined is that there is this high proportion of relief b> these 
simple measures 

SUMMARY 

A general regimen in the treatment of patients with pruritus am has 
been out/med which has given good results The tendency to recur 
rence is recogmzed and if treatment is resumed at once, relief follows 
It IS important in those cases complicated b} other conditions, either 
of an anorectal or gynecological t> pc, that these conditions be corrected 
earlj in the course of treatment Alcohol injections and plastic opera 
tions are necessary in but few of the patients whom we hate treated 
in the past three years 
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THROMBOPHLEBITIS AND PULMONARY EMBOLISM IN 
PELVIC SURGERY 
JvmesA L\ \ns a\d M \rtin B K\ssell 
PROPHYLACTIC MEASURES 

Thrombophleiutis is al\\a\s considered a special hazard m peUic 
surger>, especiallv following hj stcrcctomy» in. which its incidence has 
sometimes been quoted as high as 6 per cent Every surgeon propos- 
ing anv pelvic operation must take cognizance of this risk and practice 
proper prophylaxis in all cases Such measures can reduce the incidence 
to 1 8 per cent, which is our percentage of thrombophlebitis with or 
without pulmonarj embolism during 1944 m patients undergoing all 
types of major pelvic operations There was no incidence of fatal 
pulmonary embolism 
The prophylactic measures are 

1 Dicownarol Therapy Proph> lactic dicoumarol ancicoagulation 
thcrapj should be established as soon as all danger of postoperative 
hemorrhage is past, if there is a history of previous thrombophlebitis 
whether spontaneous postoperative or postpartum 

2 Leg Exercises ‘Wiggle the toes and ankles 1000 times a day* 
The nursing and intern personnel must be taught to remind the patient 
frcquentlv to carry out these directions beginning at the first return 
of consciousness Bicycle exercises should also be carried out every 
three hours, day and night, as soon as feasible in the follow mg types 
of cases the obese, patients with varicose veins, cardiac complications, 
in the elderly and arteriosclerotic and in those with a previous history 
of thrombophlebitis 

3 Treatment of Vartcostiies Ace bandages are applied in cases of 
varicose veins to obliterate the stagnant veins 

4 Application of Heat A cradle of lamps is put over the lower 
limbs to hasten circulation by means of heat m patients considered 
susceptible to venous thrombosis 

The following measures w ill aid m the early discovery of thrombo 
phlebitis and b> the earlj mstituiion of anticoagulation therapy, pre- 
vent pulmonary embolism 

1 Daily Physical Exenmnatton Daily inspection of the legs for 
tenderness in the feet m the calf or grom, and elicitation of Homans’ 
sign (pam m the calf of dorsiflexion of the foot) It must be empha- 
sized that one must not be content to rely on the patient to report calf 
tenderness She too often thinks it inconsequential or even that it might 
<501 
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delay her getting up Time and again the patient has reported to us on 
later questioning after a benign pulmonary embolism, “Oh, yes, I 
noticed tv, o or three day s ago that my calf \v as sore but I didn’t think 
It V orth mentioning Sometimes, of course, all measures are futile and 
we have seen thrombophlebitis de\eIop m three cases after the patient 
M as up and ambulatory 

2 Teii/peratitre Elevation The temperature and pulse charts should 
be watched An une\plained low postoperative intermittent fever, es 
pecially occurring after pelvic operations, is to be regarded as an indi- 
cation of thrombophlebitis until proved otherwise We feel so strongly 
on this point that vv e giv e dicoumarol anticoagulation therapy on this 
evidence alone until the patient is safely ambulatory 

DIAGNOSIS OF THROMBOPHLEBITIS 

There are two tvpes of thrombophlebitis, plegmasia alba dolcns or 
milk leg’ and the much more dangerous variety from the point of 
view of pulmonary embolism, phlebothrombosis of the deep calf 
venous plexus These tw o often merge with each other The first type, 
once It IS well established with swollen, white leg, never throws off an 
embolism, but it should be remembered that other unrecognized areas 
of phlebothrombosis in the contralateral leg or m pelvic veins may 
coexist and throvv off emboli 

The second type, phlebothrombosis of the calf, is extremely danger- 
ous, although the signs may be so minimal as to be disregarded by the 
physician as inconsequential Therein may he a fatal mistake The 
Uemperature chart, calf tenderness, and Homans’ sign have already been 
'mentioned We never disregard the most trivial tenderness in the calf 
because so often fatal pulmonary embolism occurs without warning 
or, if benign, the signs of phlebothrombosis appear tw o or three days 
after the embolism This is so even if Homans’ sign is negative and no 
fever exists as yet With embolism there often is a combination of 
pleuritic chest pain, or sometimes only a sudden sense of suffocation 
without pain, w ith mild transitory' leg pain We regard such leg pain 
as caused by phlebothrombosis until proved otherwise and anticoagula 
non therapy is instituted immediately This is one of the adv antages of 
anticoagulation treatment over femoral ligation, because such trivial 
signs make one hesitate to take recourse to the more radical surgical 
procedure 

TREATMENT 

The method of anncoagulation therapv as pncnced at the Lahey 
Clinic IS given in detail in the Lahey Clmic number of Siirgtcal Clinics 
of North America for 1944 Briefly outlined, at the first suspicion of 
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thrombophlebitis, hcpirm is gnen mtra\cnousl> , 2 cc c\cr) four 
hours, or b> constant dnp m doses hrge enough to maintain the co- 
aguhtion time around fort> mmutes Dicoumarol is also gi\cn at the 
start m an initial dose of 300 nig to a patient over 150 pounds, 200 mg 
otherwise, followed b\ a dail) maintenance dose of lOO mg When 
the prothrombin percentage has reached 70 to 79, gcucrall) on the 
third day, heparin is stopped Dicoumarol is continued until the pro- 
thrombin percentage is in the 60s Then onl) occasional dail> doses 
of 100 mg are gitcn if the prothrombin percentage shows a tendency 
to climb into the 70 s or 80 s We hesitate to push the prothrombin 
time below 60 per cent, beheting lower lc\cls dangerous and unneces 
sarj When the prothrombin percentage is between 60 and 70, and if 
the patients surgical condition permits, she is allowed to sit up Most 
patients arc up and about within two weeks of thcir initial \ascular 
accident 

RESULTS 

In the 381 pehic operations performed in 1944 and reviewed here, 
there were no immediately fatal pulmonary emboli (a glowing rcflcc 
tion on the nursing care at the New TnglTnd Baptist and Deaconess 
Hospitals) There were only seven cases of thrombophlcbitic compli- 
cations (1 8 per cent) , of these., tw o \\ ere classified as thrombophlebitis 
(phlegmasia alba dolens) and five pblcbotbrombosis with benign pul 
monary embolism There were no fatalities and no recurrent episodes 
of venous thrombosis or pulmonary embolism under anticoagulaiion 
therapy 

In three years approximatelv 200 patients with postoperativ c ihrom 
bophlebitis and phlebothrombosis with or without benign pulmonary 
embolism have been treated bv dicoumarol anticoagulation therapy at 
the Lahey Clinic Continuous intravenous administration of heparin 
was also used in most cases Ideally, one should separate the cases of 
the more dangerous phlebothrombosis from those of the rarely metas 
tasizmg thrombophlebitis (phlegmasia alba dolens), but this is imprac 
tical because the two varieties so often are concurrent There have 
been no cases of fatal recurrent pulmonary emboli, and only three 
cases of benign recurrent pulmonary emboli In only one of these three 
cases was there recurrent pulmonary embolism when an adequate pro 
thrombin time had been reached (54 per cent) In one of the other 
two, treatment had been suspended too soon and a blood transfusion 
given, m the third the patient had gone home only to return two 
Weeks later with a second benign embolism and in desperate condition 
He was given more anticoagulation therapy after bilateral ligation of 
the femoral vein was performed 
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ILLUSTRATIVE CASE REPORTS 

Three cases are cited to jUusuate the problems of thrombophlebitis 
in gynecologic practice 

Case I —A woman, aged thirty seven y ears, was admitted to the 
hospital October 18, 1944 The diagnosis was primary dysmenorrhea, 
corpus hemorrhagica of the left ovary and rectocele She gav e a past 
history of postpartum thrombophlebitis m 1936 with s\vollen right 
leg ever since Bilateral varicose veins were present 
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rig ■’73 (Case I) —Salpingo oophorectomy Postoperative femoral thrombophlebi 
tis treated by heparin and dicoumarol 

October 20, 1944, the following surgical procedures were per 
formed dilatation and curettage, cervical cauterization, perineor- 
rhaphy, appendectomy, and left salpingo-oophorectomy 
Postoperatne Course The patient ran a febrile course from the first 
day, with the temperature as high as 102° Tliere were 30 to SO white 
blood cells present in a cathetenzed specimen of urine, and sulfathia 
zole was administered for suspected p> elocystitis Because of the pasr 
history of thrombophlebitis and the presence of varicose veins, she 
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was watched carefullv for signs of thrombophlebitis On the tenth 
postopentne da} soreness appeared m the right groin and tenderness 
was present o\er the course of the right femoral \cm No further 
confirnutor} signs, such as swelling of the leg, sore calf, or posititc 
Homans’ sign, were waited for Anticoagiilation thenpv t'as mimcdi- 
atel> started (Fig 273) There was prompt fall of tcmpcrauicc, which 
suggested that the pre\ lous fc\ cr w Inch w as uninfluenced by four di\ s 
of sulfonamide therap) ma} ha\c been the result of thrombophlebitis 
rather than of a utinars infection No swelling developed The sore- 
ness in the right femoral region disappeared in four da}s She was 
allowed up without untoward incident on the sivth da} of treatment 
when the prothrombin time was 66 per cent Dtcoumarol was stopped 
on the eighth dav because temperature and pulse rate were normal 
Three da}S later the prothrombin time reached normal 

— This case illustrates a suspicious background of previous 
postpartum thrombophlebius and varicose acins If there is a previous 
history of ihrombophlcbitis, the likelihood of occurrence of post- 
operative pulmonary embolism is tripled Three principles of proph}- 
laxis were overlooked in this patient clastic compression of the 
varicose veins, prophylactic treatment with dicoumarol because of the 
past history of thrombophlebitis, and dicoumarol administration be- 
cause of inadequate!} explained postoperative fever It must be said m 
extenuation that this patient was most carefullv watched for the first 
signs of thrombophlebitis and that the postoperative fever mav have 
been caused by p} eloc} sntis, as thought at the time 

Case II -^A woman, aged fifty }ears, was submitted to right hemi 
thyroidectom} January 2, 1944, for a nontoxic th} roid adenoma She 
also suffered from utethtocele, C} stocele, tectocele and fibtnid wtems 
On January 11 the following procedures were carried out dilatation 
and curettage, anterior colporrhaphv , pcrincorrhaph} , supravaginal 
h} sterectomy, bilateral salpingo oophorectom} , and appendectomv 
On January 21 she complained of sudden pleuritic pam and coughed 
up blood A positive Homans’ sign and tenderness in the left calf were 
present Physical examination of the lungs was negative A roentgeno 
gram of the chest revealed an elevated left diaphragm, but the lung 
fields were clear A diagnosis was made of left calf phlebothrombosis 
with pulmonary embolism, and treatment with heparin and dicoumarol 
w as started immediately (Fig 274) 

Co7;w/enf — This case illustrates the simultaneous discoverv of be 
nign pulmonary embolism and the tmial s}mptoms of dangerous calf 
phlebothrombosis The efficient and prompt prevention of further 
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\ enous thrombosis and recurrent phlebothrombosis is suggested (Only 
statistical studies in a large number of cases prove further thrombotic 
accidents are pre\ ented bv any method of treatment ) 

JAN 



Fie ’74 (Case 111 H> stcrcctom> Posioperainc calf phlebothrombosis ssith 
benign pulmonar) embolism Treatment b> hepann and dicoumarol 

Case 111 —A >\oman, aged fifty years had a fibroid uterus removed 
on July 21, 1944, by supracert ical hysterectomy, bilateral salpingo 
oophorectomv was also performed Nine days later she suffered an 
acute right pleuritic pain, but the chest examination x\as negative 
\^fithin tvv o day s phx sical and roentgenologic signs of consolidation 
dev eloped at the right base Roentgenography also rev ealed mottling 
m the left lung, suggesting an embolic shower” Not until six days 
after the initial pleuritic pain did this patient reveal any signs m her 
legs, namely tenderness over the left femoral vein, a positive Homms 
sign, and xvithin two more days swelling of the leg Bv this time all 
the signs of phlegmasia alba dolens of the left leg w ere present 

Dicoumarol (Fig 275) was administered when the leg began to 
sw ell and the true condition x\ as recognized Because this patient had 
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a swollen leg indicating \cnous stasis and reflex artcnil spasm, left 
para\ertebral S)inpathetic procaine block was carried out on two 
occasions 



Fig Vi (Case I([) — Hystcrccrom> Postoperatne benign pulmonarj embolism 
folloz,ed bj phlegmasia alba dolens Treatment b> paravertebral sjanpatitciic pro 
came blocks and dicnumarol 


Comment ^TUtre. was prompt control or reduction of fever m all 
three of these cases on institution of anticoagulation therap) In Case 
111 no s gns of thrombophlebitis developed until long after the pul 
monarv embolism Signs of calf phlebothrombosis soon merged into 
fullblown femoral thrombophlebitis or phlegmasia alba dolens (old 
fashioned milk leg ) Pulmonary emboli come from fresh, usually 
unrecognizable areas of phlebothrombosis, hence their unpredictable 
danger The value of anticoagulation therapy lies in its prevention of 
new dangerous foci of phlebothrombosis from which recurrent pul 
monar) emboli may spring 

Case III also illustrates the use of s>mpathetjc blocks to combat the 
edema of venous stasis 


SUMMARY AND CONCLUSIONS 

Prophv lactic measures to prevent postoperative thrombophlebitis 
and pulmonarj embolism are effective as illustrated by the low inci 
dence (seven cases or 1 8 per cent) of such accidents m 381 major 
pelvic gvnecologic operations m 1944 Five of these seven patients had 
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benign pulmonary emboh Fortunately, there were no cases of sudden 
fatal pulmonary emboh All seven patients were treated by anticoagu- 
lation therapy without further recurrence of either thrombophlebitis 
or pulmonary embolism This method of treatment has, in our experi- 
ence, largely eliminated the necessity of femoral ligation and has short- 
ened convalescence to a period usually mthin two weeks of the initial 
thrombotic incident 



SYMPOSIUM ON THYROID SURGERY 


INTRATHORACIC GOITERS 
rR\NK H L\iir\ 

The subject of mtrathoracic goiter Ins interested me for a great 
many >cnrs In fact, the first paper I cter read before the Surgical 
Section of the American Medical Association avas on this subject in 
Ncu Orleans in April 1920* 

DEFINITION 

A great man> writers on tins subject bate urged the importance of 
establishing a dividing line between what is truly an intrathoracit 
goiter and what is truly short of one There will always be the m 
clination to speak of any goiter which extends downward into the 
superior mediastinum, even though the extending tongue of thvroid 
tissue be only a few inches into the mediastinum, as mtrathoracic 
goiter If we wish to avoid confusion in these n\o conditions in terms 
of seriousness, mortality, technical and anesthetic difficulties opera 
ti\ e and postoperatw e complications sv mpcomatology and diagnosis 
we must restrict the term mtrathoracic goiter to those cases m which, 
for practical purposes, the entire goiter is within the chest, to those 
cases m which the greatest diameter of the mtrathoracic mass b\ 
roentgenogram is well below the upper aperture of the thoracic cage 
made by the sternum, first ribs and \ertebral bodies We must restrict 
this diagnosis to those cases m which the thyroid has descended so far 
into the thoracic cage and has become so axidened m its diameter that 
It IS at no time able to escape upward from its deep position in the 
mediastinum because the diameter has reached such proportion that 
It can no longer pass through the upper thoracic aperture 

ORIGIN 

In writing on this subject I have frequently discussed the mechanics 
of how a goiter becomes mtrathoracic To understand how this occurs 
It nnist be stated that all mtrathoracic goiters start either as discrete 
ulcnomas of the thyroid or as multiple adenomatous goiters and tint 
they are originally located at the normal level of the thy roid and grad 
ually descend from that position to the point m the mediastinum 
which they ultimately reach when thex become true mtrathoracic 


609 



610 


FRAKK K LAHl.\ 


goiters It has been repeatedly stated m the literature that )ust as 
ih> roid remnants remain behind m the nonnal descent of the thyroid 
to produce Ungual or sublingual undesccnded thyroids so does thy 
roid tissue descend into the mediastinum abnormally be% ond ns true 
position on the upper tracheal rings to be the origin of mirathoracic 
goiter I do not behc\ e that this can be true or if so it must be ex 
tremely rare since in an eapenence now with operations on 24000 
patients ^\lth goiter I hate nc\cr been able to verify it 





r ig 27C —This IS the deep spher cal type of mtrathorac c goicer a d screte 
adenoma, as shown by the raiiwnc dswmon of the counc of the trachea in 
d cated b> dots 

To realize how the thyroid becomes mtrathoracic one must appte 
ciate the anatomy at the root of the neck the fascia planes benveen 
which the thyroid rests The thyroid gland is situated m front of the 
prevertebral fascia and behind the pretracheal fascia This places it w 
a fascia plane which enters directly into the superior mediastinum U 
IS a space with no bottom and with adenomas existing in the thyroid 
there is ah\a\s a tendenci as the neck is flexed for the adenoma to be 
crowded downward as the patient swallows and the adenoma ascends 
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artd descends. When an adenoma is small, it imdoubtcdly passes into 
the mediastinum and, vitli swallowing and evtension of the nech, may 
partly pass out of the mediastinum, but as tlic adenoma eventually 
{>ecomes larger in its position within the mediastinum there comes a 
time ^\hen it no longer, cither by swallowing, coughing or violent 
effort, can pass out of the mediastinum upward into its posumn on 
the neck. 



e origin, therefore, of intrathoracic goiter is an adenoma arising 
isthmus or either low'er pole of the thyroid and eventu- 
a iy descending along the course of least resistance, that is downw’ard 
hen\een the fascia planes into the mediastinum. 

There are two types of intrathoracic goiter, the large spherical type 
Figure 276, and the long tongue of intrathoracic goiter 
n 1 C requently runs down beside the trachea deeply into the 
mediastinum (Fig. 277), 
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DlFfERENTtAL DIAGNOSIS 

The differential diagnosis of jntrathoncic goiter is interesting anl 
not cxtrenidj difHtiilt Most ^[iliericil tumors of tongue like iimses 
lunning down beside the trachea into the superior ntediastimini tint 
ascend and descend with swallowing are intrathoracic goiters An\ 
tumor of this type the upper htmts of which can readily he palpated 
and which ascends and descends with swallowing is more h! ely to be 
an intrathoracic goiter than anything else 



I ig 278 In this is shown the effect of an intrathoracic fibroma of tl c esop! 
agtis upon the esophagus itself filled with banum Tins phenomenon has ne ct 
been seen m out experience tviih an imcithoracic goiter 

The tumor ivhich can be most readily confused with it of ivhicli 
we ha\ e had three examples is a fibroma artsmg m the esophageal 
These are sphenca! m outline, firm in character, ascend and descend 
With sw'allowmg are at times partly in the mediastinum and partiy 
out, and at other times arc completely m the mediastinum One cm 
frequently feel the top of these tumors and by roentgenologic exam 
mation they present a shadow \ery similar to that presented by an 
intrathoracic goiter There is one distinguishing factor and that is 


INTnATHORVClC COtTERS 

^^hcn the patient is given a thm Innuin meal, a distinct indentation of 
the esophagus can be seen since these tumors arise m the nail usuallt 
project partly mnard, and so produce a smooth spherical indentation 
in the roetttgcnogcaphic shadon of the barium filled esophagus It is 
tare for an tntrathoracic goiter to produce any pressure change upon 
the esophagus, this is, therefore, a taluablc distinguishing feature hc- 
tiieen mtrathoracic goiter and fibroma of the esophagus (Fig 278) 



t 


lit, 279— In this illustration is shown the effect of an adenoma arising in the 
isthmus producing anteroposterior pressure and anteropostenor narrowing of the 
trachea The caliber of the trachea abo>e the narrow point is shown between ar 
rows the most marked point of narrowing is indicated just above the sternal 
notch by an arrow and the caliber of the trachea where it is not compressed 
witlun the mediasrinun? :s shown by the lower arrow 

So great is the similarity between fibroma arising in the esophageal 
wall and an mtrathoracic goiter that one may even be in doubt with 
the neck open and the upper pole of the intnthoncic tumor visible 
on swallowing in the upper part of the mediastinum I ha\e written in 
\anous discussions of fibroma of the esophagus that one can always 
dj/Terentiate mtrathoracic goiter anatomicallj Mith the neck open by 
the position of the inferior thyroid artery and the recurrent hrjngcal 



614 


FRANK H LAHEY 


nerve These structures in intrathoracic goiter are ahv aj s posterior to 
the tumor mass since the thyroid is anatomically placed o\er the 
trachea and forward of these two structures, while m fibromas of the 
esophagus, intrathoracic in location as they usually are, the inferior 
thyroid artery passes over the front of the tumor as does the recur 
rent laryngeal nerve, since the esophagus is located posterior to both 
of these structures These anatomical relationships of the inferior thj 
roid artery and the recurrent larj ngeal nerve hav c been of value to me 
It operation m quickl> distinguishing these two types of intrathoracic 
tumors 

The effect of intrathoracic goiter by pressure on the trachea is quite 
constant Most mtrathroncic goiters arc located in either the right 
or the left lobe, and because of this tend to push the trachea to the 
opposite side from that on which they are located This produces 
characteristic curving as shown m Figure 276, and characteristic mr 
rowing from the lateral pressure, as shown in Figure 277 

In a few cases an adenoma arising in the isthmus will descend behind 
the nianubnum and produce anteroposterior pressure upon the trachea 
ns shown in Figure 279 In addition to that, not infrequently the aden 
omas which arise in the isthmus, remain m the midline and descend 
behind the sternum, will produce choking as the patient bends for 
xtard, due to the increased anteroposterior pressure which goes with 
ncute flexion of the neck upon the chest 

Neurofitrojms, derviotd cysts, ftbrovns and pleitral cysts, occurring 
occasionally as the> do in the upper mednstinum, must be distinguished 
from intrathoracic goiter They do not ascend and descend with swal 
lowing, they are rarel) palpable through the upper thoracic strait, 
they do not tend to de\ late the trachea as do the intrathoracic goiters 
due to the fact that they anse within the chest cavity and are not 
anchored as are intrathoracic goiters to the th\ roid above Thus it is 
possible for them unanchored as they arc to migrate outward if they 
enlarge and the> do not cause tracheal pressure and deviation 

Lympbosarco7f?ss and secoytdary caremomns particular!} of the 
stomach, extending upward along the thoracic duct, should almost 
never be confused with intrathoracic goiter L} mphosarcomas are 
broad of base, without discreteness m outline and usually fixed As is 
the case w ith metastases, metastatic extensions occur along the thoracic 
duct to eventuall} be demonstrable as a Virchow’s gland behind the 
left stemomastoid muscle This type of malignant extension is fixed 
does not ascend and descend, is a shadow without discreteness in out 
line and is not easil} confused with an intrathoracic goiter 
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ROENTGEN STUDY 

One should ,not fail to take roentgenograms of the upper mediasn 
num in an> patient uith an adenomatous goiter nhich tends to extend 
beneath the claticle or beneath the sternum In an experience noxv 
\Mth o\er 24,000 goiters x\e have regretted the omission of this diag- 
nostic feature several times We have found intrathoracic extensions 
which were not suspected xvhen the patient xvas onginallv seen, and 
could easily have been overlooked and left behind, and the patient 
return, later x\ ith much larger mtrathoracic goiter hav e alvv av s 

instructed our assistants that whenever an adenomatous goiter is low 
1> ing, that paaent should hav c a roentgenogram of the upper mediasti 
num, and it is surprising how manv times unsuspected mtrathoracJc 
extensions have been demonstrated 

PHYSICAL SIGNS 

One does well to remember that mtrathoracic goiters arc to be diag- 
nosed not only from the above described evidence but also from 
direct evidence Rarel) do mtrathoracic goiters exist in anv consider 
able size xvithout producing pressure upon the internal jugular vein, 
interfering with return of blood supply from the head and causing 
dilatation of the superficial thoracic xems over the chest These veins 
tend to be dilated particularly on the side on which mtra^oracic 
goiter exists, which causes us always m adenomatous goiter to suspect 
the possible presence of an miraihoracic goiter 

Large mtrathoracic goiters not infrequently cause extensive pressure 
on both internal jugular veins and m advanced cases can produce 
marked engorgement of the neck zems and m ver\ advanced cases 
edema of the face 

Well developed mtrathoracic goiters can be readilv detected bv per- 
cussion, a method of physical examination which should never lie 
omitted m any patient vvith the low lying adenomatous txpe of goiter 

Deviation of the larynx in intrathoracic goiter, particularly if partlv 
extrathoracic, is also a physical sign which is often overlooked m the 
diagnosis of mtrathoracic goiter If one will mark with mk the mid 
point of the chm and the midpoint of the sternal notch, then the 
position of the thyroid cartilage m relation to these two points it will 
often demonstrate that the laryngeal cartilage is off center, having 
been so pushed to one side by an mtrathoracic extension that this devia- 
tion of all of the trachea, larynx and thyroid cartilage has taken place 
Alore than once this has proved a valuable physical sign to me in 
patients suspected of having mtrathoracic goiters 
We have seen so many patients with mtrathoracic goiters that we 



616 


FRANK II LAIIEV 


can almost make the diagnosis in the true intrathoracic goiters from 
the characteristic cough that frequently goes with them Due to the 
ficr that the trachea is so frequently narrowed by lateral pressure 
tliese patients have a typical stridor on inspiration of vigorous cliar 
acter, brought about by the whistling of the air as it pisses through 
the narrowed trachea They also have a tjpical raspy type of cough 
brought about likewise by the rapid expulsion of air with cough as 
It passes outward through the narrowed aperture made by the com 
pressed trachea 

These above mentioned ph>sical signs have been of great value to 
us, causing us to be suspicious of the diagnosis of intrathoracic goiter 
in those patients with low lying adenomas of the thyroid or adeno 
matous type of goiter 

We have m general taken fhe posmon thac mtrarhoractc goicer 
should not exist and that any patient who has a low lying adenoma or 
1 low lying adenomatous goiter tending to become substerml should 
have It removed before it descends into the position here described 

PRINCIPLES OF REMOVAL 

I have elsewhere in the literature published articles on (he technical 
procedures and methods to be employed m the removal of intrathoracic 
goiter I do not wish m this article to enter into the discussion of their 
removal but wish only to mention a few of the fundamental require 
ments m any operative procedure 

True intrathoracic goiters have frequently so almost completely 
obstructed the trachea that the addition of a general anesthetic such 
as ethylene, cyclopropane, nitrous oxide or ether, with the engorge 
nicnt and promotion of mucus and secretions which go with general 
inesthetiCs will not infrequently serve to produce complete tracheal 
obstruction Therefore, one of the essential features of any successful 
operation for a true intrathoracic goiter is, as a first step, the intro 
duction of a rigid wall, semiflcxible, metal intrathoracic tube This 
can be done m the advanced cases under topical anesthesia, and makes 
possible all degrees of manipulation of the tumor without tracheal ob 
struction as it is extracted from its position within the mcdiastmum 
Without this, the operation will often be hurried the emergency 
ilarmmg, particularly as the tumor is pulled out of the chest, and the 
trachea without a tube in place is collapsed by the resulting pressure 
and bleeding caused by the necessary haste is often disturbing The 
dangers of mortality and morbidity under these unnecessarily trying 
circumstances are obviously increased 
We have removed intrathoracic goiters that have extended nearly 
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to the diaphragm Tumors, as shown in Pigurc 280, can be rcmo\cd 
from the mediastinum which arc ob\iousl> of too great diameter to 
pass through the upper thoracic strait This is accomplished b> incising 
the tumor at its upper pole after its blood suppK from above, the two 
superior and inferior ancries, has been ligated, breaking down its 
center, sucking out its semiliqutd contents until it is graduall) so de- 
creased in diameter that it can be euracted This measure has proicn 



F)g 280— In this illuscranon it can be seen that the diameter of this intra 
thoracic tumor is so great that tr could not possibl) pass through the opening 
between the \enebral bodies and the sternum clasicle and first nb But two 
measures can be applied to mahe its dclnery possbic one to enlarge the opening 
m the chest and the other to decrease the stze of the tumor A method to accom 
plish the latter is described m this paper 

of the \ery greatest \alue to us in the removal of large intntlioncic 
goiters as without it thej could be remosed onl> by resection of the 
chest wall sternum and chiicic, shocking procedures which with fins 
plan are unnecessary 

Finally, as a fundamental measure m the treatment of intrathoracic 
goiter we have learned that following their remo\al the ca\ir\ left 
m the mediastinum must be looscl> packed with gauze to control the 
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can almost make the diagnosis m the true mtrathoracic goiters from 
the characteristic cough that frequently goes with them Due to the 
fact that the trachea is so frequently narrowed by hteril pressure 
these patients have a typical stridor on inspiration of vigorous char 
acter, brought about b> the whistling of the air as it passes through 
the narrowed trachea They also have a typical raspy type of cough 
brought about likewise by the rapid expulsion of air with cough as 
It passes outward through the narrowed aperture made by the com 
pressed trachea 

These above mentioned physical signs have been of great value to 
us, causing us to be suspicious of the diagnosis of mtrathoracic goiter 
in those patients with low lying adenomas of the thyroid or adeno 
matous type of goiter 

We have in general taken the position that mtrathoracic goiter 
should not exist and that any patient who has a low lying adenoma or 
T low lying adenomatous goiter tending to become substernal should 
have It removed before it descends into the position here described 

PRINCIfLES OP REMOVAL 

I have elsewhere m the literature published articles on the technical 
procedures and methods to be employed m the removal of mtrathoracic 
goiter I do not wish in this article to enter into the discussion of their 
removal but wish only to mention a few of the fundamental require 
ments m any operative procedure 

True mtrathoracic goiters have frequently so almost completely 
obstructed the trachea that the addition of a general anesthetic such 
as ethvlene, cyclopropane, nitrous oxide or ether, with the engorge 
ment and promotion of mucus and secretions w hich go with genera! 
anesthetics will not infrequently serve to produce complete tracheal 
obstruction Therefore, one of the essential features of any successful 
operation for a true mtrathoracic goiter is, as a first step, the intro 
duction of a rigid wall, semiflexible metal intrathoracic tube This 
can be done m the advanced cases under topical anesthesia, and makes 
possible all degrees of manipulation of the tumor without tracheal ob 
struction as it is extracted from its position within the mediastinum 
Without this, the operation will often be hurried, the emergenev 
alarming, particularly as the tumor is pulled out of the chest, and the 
trachea without a tube in place is collapsed by the resulting pressure 
and bleeding caused b> the necessary haste is often disturbing The 
dangers of mortality and morbidity under these unnecessarily trying 
circumstances are obviously increased 

We have removed mtrathoracic goiters that have extended nearl> 



CONTROL OF BLEEDING IN THYROIDECTOMY AND 
CONDITIONS PREDISPOSED TO INCREASED 
BLEEDING 

L-XR! J Boeiinjf 

The technic of suht<»tal th\ roidectomv as practiced in this Clinic 
places particular emphasis on the control of bleeding This is necessarv 
since the \ oscular suppb of the thxroid gland is greater than that of 
almost an\ other structure approached surgicallv The careful ligation 
of all signihcant xessels actuallv reduces the total operating time and 
gi\es a greater insurance against postoperative hemorrhage The lateral 
dissection, necessarv for the hgaoon of the lateral veins and the in 
fenor thvroid arterv, and the exposure of the recurrent laryngeal 
nene, which is done m everv thv roidectomv , make possible a more 
accurate estimation of the size of the thvroid remnants and give one 
the opportunitv to see and prcser\e the parathvroids 
That part of the th> roidectomv tcchmc concerned with hemostasis 
must begin with observation of the patient while the anesthesia is be- 
ing induced The evtcrnal jugular veins will be distended, thus reveal- 
ing their exact locations \\ ith saferv the incision m the skin mav then 
be extended laterallv to the veins when necessarv WTien raising the 
skin flap the plane of dissection should be kept m the areolar tissue of 
the deep cervneal fascia, thus exposing the antenor jugular veins and 
the communicating veins between the anterior jugular and common 
facial veins ^Micn there is massive distention of these veins thev mav 
f>e encircled with one suture ligature at the upper and lower end of 
each mink before thev are clamped across and cut m the routine divi- 
sion of the nbbon muscles 

After division of the nbbon muscles the upper pole of the gland is 
grasped vv ith a double hook and retracted mediallv The v isceral fascia 
of the gland is separated at the lateral border bctvv een the gland and 
the lateral border of the stemothv roid muscle Careful dissecnon in 
this plane of cleavage wdi expose the middle thvroid vein Here one 
finds not an easilv recognizable distended vein (Fig 281), but a thin, 
pale finable vessel emptied because of traction on the lobe It must be 
carefuHv divided between hemostats and ligated The distal end emp 
ties directlv into the internal jugular and, if not controlled, quicklv 
stains the area vvnth blood, making the important deep lateral dissection 
more difficulr If a superior thvroid vein empties laterallv and below 
619 





Fig 282-T^ote finger m lateral gutter pushes superior pole fontard whtf 
hgating superior pole sesscls Hius in]ar> to the recurrent nerse is asoiJed ar 
this high let el 
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tUc ''pe\ of the upper pole it should he hgated m the sinic fashion be 
fore isolation and ligation of the supenor th>roid \esscls 
After careful dissection of the superior pole, i finger placed against 
the inferior horn of the th> roid cartilage is used to push the pole an 
teriorly as the ligature is passed about the vessels since above the edge 
of the easily palpable canilagc the recurrent laryngeal nerve is mtra 
laryngeal and IS not in danger of injurv (Hg 282) The vessels ^ould 
either be doubly hgated at this time or, after iigation and removal of 
the lobe, the cut ends of the vessels should be regrasped and hgated 



Tig 285— The variations in Uic course of the inferior th}roid arterj <f and d 
the most irotTimonl) observed positions of the vessel (From Lahey F H 
Technique of Thyro dectoni> Sorger> Jtf7ll 1944) 


once more This will insure against postoperative hemorrhage from 
coughing or straining 

The inferior thyroid artery should always be hgated since it is 
usuaffy a larger vessel than the superior Until recently the standard 
anatomy textbool portrayed the inferior thyroid arten coming from 
below and entenng the lower pole of the gland This is actually the 
feast common position of the vessel Although its location may vary 
(Fjg 283), jc usually arches upward from the thyrocervical trunk and 
coming from behind the carotid sheath enters the side of the gland 
often m a downward direction (Fig 284) The vessel is usually ligated 
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m contmmt}’ and noc divided. Care must be taken to search the lateral 
gutter for a second vessel since the main trunk may have divided be- 
hind the carotid sheath, and the overlooked branch t\iU be the source 
of brisk bleeding when the gland is resected If the inferior ih)’roid 
artery cannot be found readily, tt may be that it is actually absent ot 
that It enters very low on the gland 



{■ig 284— 'lUc inferior thyroid artery in its usual position, ligated in con 
tinutcy Retraction of the carotid aids in tocaung the inferior thyroid artery 
(From Lahey, T H Technique of Thyroidectomy Surgery, 16 7X0, 1944) 

Dissection and hgation of the infcnor thyroid artery is intimately 
.ns<iciated with exposure of the recurrent laryngeal nerve Ligation of 
the \ esscl should not be done until the course of the nerve is accur- 
ately demonstrated. The nerve commonly passes behind the branches 
of the artery but may pass between or m front of them Often the pre- 
liminary'’ dissection and exposure of the nerve is tlie easiest method of 
demonstrating the presence or absence of the artery. The neri e is ft^' 
quently in an anomalous position m intrathoracic goiter, but the 
.artery' is httJe disturbed. 

Ac the lower pole the inferior thyroid veins arc encountered These 
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must be ligated mdividuallj Cut ends retPct beneath the sternum if 
not carefully controlled The th) rcoidea ima a cm can be said to cMSt 
onl> when the plexus of inferior acms or the right and left inferior 
\eins unite to form a single trunk which opens into the muonunate 
\em This will usually he directly o\cr the trachea 
The tha reoidea ima arterj is present in about 10 per cent of patients 
It may arise from the innominate artcrj, but can come from the arch 
of the aorta or the right common carotid ancra It ascends m front of 
the trachea, and it should be ligated and dnidcd to allow for the re- 
moval of the isthmus of the gland from the trachea 
After ligation of these principal vessels and resection of the gland 
there will be moderate oozing from the cut surface of the lobe rem- 
nants This bleeding is from the small anastomotic branches from the 
larynx and the trachea This is controlled b\ sutvirc of the lower two- 
thirds of the remnant to the side of the tnehea and suture of the 
upper third of the remnant to the fascia and fibers of the th> rohv oid 
and cncoh>oid muscles If there is brisk arterial bleeding, it mav 
originate from an overlooked branch of the inferior th>roid or from 
an unligated posterior glandular or medial branch of the superior th> - 
roid Either of the latter maj leave the mam trunk above the point 
of hgation 

CONDITIONS ASSOCIATED WITH INCREASED BLEEDING 
In a large experience w icli thv roidectomv , and recalling moments of 
dismay in the past, one becomes familiar with certain tvpes of goiter 
or associated conditions that increase the technical difficuJtV’- of hemo- 
stasis By adhering to a fundamental anatomical approach and rccog 
nizing these conditions one need not jeopardize the result nor increase 
the mortaht> rate A lost of the more difficult cases mav be anticipated 
before operation Much reliance must be placed on the knowledge and 
skill of the anesthetist and the internist The difficulties related to in- 
creased bleeding are either phvsiolocic or anatomical or both Grouped 
together the> are as follows 

1 Subinvoluijon of hyperplastic thyroids 

2 Toxic patients prepared with thiouracil alone rather than thioiiracil plus 

iodine 

$ H>-perTemion 

4 Rise m blood pressure associated with anesthesia 

5 Hemorrhagic tendency 

6 Suhstcrnal and mtrathoracic goiter 

7 Thjroiditis and struma lymphoimtosa 

8 Malignancy 

9 Congenital goiter 
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Submvoluuon as a civise of increased bleeding is no longer an im 
porrant factor since the severely toxic patients are now prepared for 
operation vi ith thioimcil plus iodine the latter given the final three 
ueeks before operation It is true that in preparing a miUUy or modcr 
atcly toxic patient n ich iodine alone for ten to fourteen da> s, one prol* 
ibly does not obtain the maximum degree of operability One must 
then accept some increased bleeding from the gland and the tendency 
to higher blood pressure during the operation however m this type 
of patient there is very little added nsk 

In patients prepared with thtomactl done such a matked hyperplasia 
of the gland develops that control of bleeding becomes a ma30r prob 
lem m the procedure Fortunately this preoperative preparation lias 
now been augmented by the iodine given two to three weeks before 
operation The gland is then found to be so completely involuted that 
the problem of hemostasis ts almost nonexistent 

PatienK with hypertension require meticulous hemostasis since with 
heavy preoperatit e sedation they may come to operation with lowered 
blood pressure After operation the pressure rises and this plus cough 
mg and straining may initiate serious postoperative hemorrhage Most 
of these cases of true hypertension arc associated with nodular goiter 
and these patients average ten to twenty years older than patients with 
primary hyperthyroidism 

Rise in blood pressure associated v.uh anesthesia occurs both during 
induction and during hypoxia or carbon dioxide retention or both The 
rise during induction is most marked in toxic patients A further rise 
usually occurs after the operation is started An increase in bleeding 
from the skin flap and other cut surfaces during the operation may m 
dicate a rise m blood pressure resulting from oxygen deficiency This 
may be caused by larj ngea) spasm or other obstruction m breathing 
Carbon dioxide retention has the same effect on the blood pressure 
with resultant increased bleeding These are conditions that can be 
controlled and corrected bv the anesthetist 

Patients w ith hemorrhagic tendencies are not always easy to detect 
before operation They may give a history of bruising easily or of 
prolonged bleeding after tooth extraction Usually the first indication 
IS found at operation These disturbances in the bleeding time and/or 
dotting mechanism may be mddly troublesome or may be severe as m 
cases of pseudohemophiba Operation on toxic patients should not be 
deferred because of known bleeding tendency A sixteen > ear old boj 
with a moderate primary hyperthyroidism exhibited such profuse 
bleeding at operation that it was necessary to do the thyroidcctom) 



COXmOL OF BLEEDING IN TH^’ROIDECTOMY 


625 


in c\'o stages. Reco\er}' \\fls iine\’entfiil and the disease of the thyroid 
u as eliminated successfully. 

Stibstenijl and hurjtkoracic goiters interfere \\ ith the \ enmis return 
through the superior strait of the thorax. The veins of the neck arc 
usually massnely dilated. On elevating the ribbon muscles from the 
gland the venous plexus of the thyroid will exhibit marked distention. 
If not diagnosed by clinical examination or roentgenologic examina- 



. i . 1 J 

fig. -85.— Congenital goiter ptomineni since birth in a male aged tnentj-one 
> cars. Arrows indicate large visible soperior th>ToId arteries. 

tion of the trachea before operation, such a picture must immediately 
suggest to the surgeon the presence of substemal extensions of the 
gland. Elevation of the lobes must be undertaken xtith great care to 
avoid pulling off the friable veins. If possible, both the superior and 
inferior thyroid vessels should be ligated before deliverj’ of the gland; 
hotveter, the inferior thyroid artery is usually inaccessible un^ the 
gland is elevated out of the superior strait and retracted medially. 
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Thyroiditis and Hashivioto s disease cause increased bleeding chiefly 
because dissection is difficult Cleavage planes are obliterated and 
separation of the ribbon muscles from the gland is difficult and often 
blood) The glands are not abnorniall) large and technicallv are nor 
otherwise difficult to handle except for occasional difficulty m isolatine 
the adherent lateral veins 

In inalipiancy there is increased cellular and vascular proliferation 
The normal anatomical structure of the gland is altered Tissue cleav 
age planes may be destroyed by invasion of the muscles the trachea 
and venous channels Dissection is then difficult and necessarily san 
guineous Confronted with such a situation one should immediatch 
perform a biopsy and examine a frozen section to confirm th^ diag 
nosis Transfusion will be necessary if radical resection of glartd and 
adjacent structures is necessar) 

Congenital goiter^ particularly of the adenomatous type differs froni 
the acquired tj pes in that its vascularization is intensely developed 
The venous plexuses of the gland are greatly increased in size and in 
number The arteries likewise become enlarged and prominent An 
example of this striking vascularity is the twenty one year old male 
fFig 285) sshose pulsations of the superior thyroid arteries were easilv 
visible m his neck At operation these and the inferior thyroid arterie 
were found to be nearly equal in size to the carotid at that level 
There vv ere numerous lateral and inferior th) roid v eins man> of vv hicli 
distended ro the size of the index finger Painstal ing ligation and dm 
sion of these veins is essential since rough handling or attempts to 
elcvxite the large gland prematurely will precipitate hemorrhage of 
senous proportion should even one of the veins be torn The arteries 
should be doubly ligated with suture ligatures of beav> silk 


ANESTHESIA FOR THYROID SUROERY 
Morris J Niaiotsos 

GENtRVL anesthesia is our choice for almost all th>roid operations 
because it fulfills the “werage patient's desire to be nslecp and is rela- 
tnel> nontoMc In addition, it gi'cs the surgeon the perfect freedom 
he needs to accomplish the \\idc lateral c\posurc so essential for the 
radical remos al of the th> roid gland without mjur> to the recurrent 
hryngeal ner\es or parathyroid glands The carbon dioxide method of 
administration is usually employed for these thyroid operations, xvith 
endotracheal intubation as indicated 
Two factors make anesthesia for thyroid operations different from 
most other types of anesthesia They arc the toxicity of the patient 
and the possibility of respiratory obstruction occurring during the 
operauon 

The subject of anesthesia for thy roid svirgery can best be discussed 
under the following headings toxicity' of the patient, mechanical in- 
terference with the airway, premedicntion, selection of the anesthetic 
agent and mamgemenc of complications, opcmtivc and postoperative 

toxicitt 

Hyperthyroidism is a disease that affects the entire body, hut the 
liver,* gastromtestinal tract, < cardiovascular**^ and central nervous 
systems seem to be most vulnerable Evidence of this vulnerability is 
found m the patients complaints of nervousness, irritability , emotional 
instability, weight loss, weakness, fatigue, increased appetite, mtoler 
ance to heat, dyspnea, palpitation, vomiting and diarrhea 

If postoperative reaction, cnsis and death arc to be prevented, an 
attempt must be made during the period of preoperative preparation 
to rectify these complaints This can usually be done by bed rest, 
sedation, a diet high m carbohydrate, protein and vitamin content, 
plus iodine or thiouracil medication as indicated On this regimen most 
thyrotoxic patients will gam weight and show a decrease m pulse rate 
As their basal metabolic rate decreases and their nervousness subsides 
there often is improved liver function * How e\ er, a long clinical ex 
perience has proved the following factors to be of unfavorable prog 
nostic significance age of fifty years or over, duration of disease 
more than one year, loss of one fifth or more of the body weight, 
failure to gam weight during the preoperative period of rest and medi- 
cation, failure of the pulse rate to drop to 100 or below during prepara- 
627 
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tion, persistent auricular fibrillation or a history of previous cardiac 
failure, high initial basal metabolic rate and failure of the rate to drop 
sufficiently under treatment, and failure of preanesthetic medication to 
produce the usual sedation These danger signs may be found in an> 
patient suffering from primary hyperthyroidism and should be rcadjy 
appreciated 

The risk presented by patients suffering from the apathetic type of 
thyrotoxicosis is not so generally recognized Most of these patients 
are elderly, have had the disease a long time, and have lost much 
u eight Many of the signs of thyroid toxicity hav e long ^ince become 
masked The patients appear to be calm, the pulse rate may be slow, 
and the basal metabolic rate only slightly elevated Unless this masked 
toxicity IS recognized and a careful regimen of bed rest, sedation high 
caloric, high vitamin intake plus iodine or thiouracil medication is in 
stituted, thy roidcctomy may result in waning of strength and life 
Death occurs in these patients apparenti) Mithoac any sign of a re 
lighting of the thyroid activ ity such as that seen m patients with the 
activated type of hv perchyroidism 

In the case of each senously ill patient it should be decided before 
operation vv herher the entire surgical procedure may be safely done at 
one time or should be divided into two or more operations If the latter 
course is chosen it should be adhered to ngidly, even though the pulse 
rate pulse pressure and oxygen consumption during operation indicate 
a favorable course Ic is gratifying to say that since the introduction of 
tbiouractl by Asr«ood' * and its clinical supervision ir the Lahev 
Clmic by Banels® multiple stage operations m cases of severe thyro 
toxicosis have shown a striking decrease and now are extrcmclv 
uncommon 

When thyrotoxic patients arc prepared with thiouracil there is a 
progressive decrease of them toxic signs and symptoms with an ac 
company mg reduction m the basal metabolic rate It is not unusual for 
a patient with the classical signs and symptoms of severe hypcrthyroid 
ism to come to operation after two months of preparation wich 
thiouracil with a reduction m basal metabolic rate from +65 to —10 
Along w ith this amazing drop in the basal metabolic rate the patient 
usually shows a gam m weight of 15 or 20 pounds and may even 
present the signs of hv pothy roidism The clinical recognition of this 
state of hypomenbolism is of real significance to the anesthetist No 
longer do these patients require heavy preanesthctic medication basal 
narcosis with avertm and heavy postoperative sedation Rather, after 
intensive thiouracil preparation they are almost myxedematous and 
should have light premedication, no basal narcosis, light anesthesia for 
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their operation and light postoperaenc sedation failure to appreciate 
full} tins great change in the mcial>oljc acti\it> caused h\ tUtouracil 
c-in on!\ spell undue depresMon for patients if tlic anesthetist considers 
tliciii in tile light of their former to\ic state rather than their actual 
state of h\ ponietabolisni The rather hemgn anestlietic course of a 
seserel} toxic patient prepared for operation ssith thtouracil is shown 
in Figure 286 
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elements to a dangerous and even fatal level For more complete dc 
nils the reader is referred to the papers of Barrels and others “ 

MECHANICAL INTERFERENCE WITH THE AIRWAY 
The possibiht) of respiratory obstruction occurnng during a thv 
roid operation is greater than in most other types of operations com 
inotily performed Manipulation of the CTachea during the course of 



fig 287 Trachea is desiaced to the rght by a large intrathoracic extension of 
the left lobe of the ch}roid gland 


the operation with the head extended nwy cause partial or complete 
respiratory obstruction A single lai^e adenoma may deviate the trachea 
acutely from the midlinc, while a large bilateral adenomatous goiter 
may compress the trachea in the anteroposterior diameter or narrow it 
from side to side (Fig 2S7) Intrathoracic extensions of the thjroid 
gland are especially likely to cause obstruction during their extrac 
non Many carcinomas of the thyroid cause obstruction because of 
their size, position or even bv direct imasion of the trachea (Fig 
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288) Acute laryngeal obstruction maj occur during or after opera- 
tion when one or both recurrent laryngeal ncr\es have been injured, 
as this results in unilateral or bilateral \ocal cord paralysis 
Our experience has shown the wisdom of electing the endotracheal 
method of anesthesia to insure a free airwa\ for those patients with 
(1) detiated or compressed trachea, (2) recurrent hs perth\ roidism, 




Fig 288 —Trachea is deviated to the left and compressed on us right and pos 
tenor aspects by a giant cell carcinoma of the right lobe of the thyroid gland 
Note extension of right lobe of thyroid into the mediastinum 


(3) cancer of the thyroid, (4) intrathoracic goiter, and (5) unilateral 
or bilateral paralysis of the vocal cords 
Endotracheal intubation may become necessary during the course 
of the operation when the ordinary adjuncts, such as ele\ ation of the 
chin, use of oral and nasopharyngeal airways, light positive pressure 
on the breathing bag, and helium'^ to thin the mixture, all fail to reliete 
satisfactorily the existing partial obstruction A patient with a receded 
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chin and a long epiglottis that falls back against the posterior pharyn 
gesl wall to block the glome opening on inspiration is likely to have 
breathing difficulty when the shouMecs ate elevated or when traction 
IS made on the thy roid gland 

A certain small percentage of paaents with cancer of the thyroid 
adenomatous goiter with compression and desiation of the trachea or 
large intrathoracic goiters will have persistent smdor Such patients 



Fig 2i(9— Four steps of endocnchea} mrubation arc shown 


should be treated with grcJt care as muscular relavation from c'C'' 
small imounts of ptemcdication may allow for further rcspiratorj cm 
birrassiucnt and the establishment of a vicious cycle of hypotia and 
narcosis Light general anesthesia is even more dangerous for them a'' 
It often causes a sudden and more complete obstruction to tale place 
IVhen a pathologic condition of this character is present, mtubaCion 
under topical anesthesia is tme of the most gratifying procedures m 
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nnesthesia practice Once the endotracheal tube is in place and the 
stridor and stniggle to breathe hiac been rcbcacd, these patients fre- 
(pientU fall off to sleep After the intiiliation has licen accomplished, 
general anesthesia nn\ be instituted with tinpunic> I mure 289 shows 
the steps used in perfoniung endorraclical mtuhition h\ the direct 
method 

On occasion, the use of helium m the presence of se\ere respiratora 
obstruction from tumor, edema of the false cords, or vocal cord paral 
vsis has been spectacular m restoring ox>gcnation and facilitating in 
duction of general anesthesia Appro\imatcl> 75 per cent helium and 
25 per cent ox\ gen is administered at the outscr, and as the labored 
breathing is relieved, cjclopropane is added m sufficient amounts to 
produce general anesthesia Whenever this situation is encountered, 
we believe a tracheotomy should be done, and a method of providing 
anesthesia under these circumstances will be discussed under posiopcra 
tiv e complications 

PREOPERAtlVE MEOtCATlON 

Preoperative medication should be given to relieve jn\iet>, allav 
fear, and make the patient less aware of his unaccustomed surround 
mgs With the accomplishment of these objectives, the patient is usu 
ally calm drows>, amnesic, and shows signs of reduced metabolic 
activ It) 

Our routine medication consists of a combination of narcotics and a 
sedative, the doses of which are varied according to the age, vigor and 
metabolic activjt) of the patient Morphine sulfate, gram 1/6 (0 01 
gm), and scopolamme hydrobromide, gram 1/150 (0 0004 gm), are 
gencrall) administered subcutaneouslj one and one quarter hours be 
fore operation The former is a metabolic depressant while the latter 
promotes amnesia, intensifies the narcosis of morphine, depresses sail 
var) secretion and tends to offset somewhat the rcspicatorv depression 
of morphine Pentobarbital sodium (nembutal), grams (0 1 gm ) 
or 3 grams (0 2 gm ), is admimstered oralh one hour before operation 
to increase the sedative and amnesic effect of the morphine and 
scopolamine 

If deeper narcosis seems indicated when the patient reaches the oper 
ating room, additional morphine and scopolamine may be administered 
intravenously 

SELECTION OF THE ANESTHETIC AGENT 
Nihous Oxide— This weak, nomnflammablc gaseous agent finds onU 
a small place m our armamentarium In spite of its low toxicity, the 
low OX) gen concentration allowed with nitrous oxide makes it some 
what undesirable as the sole anesthetic agent for thyrotoxic patients 
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whose o\> gen requirements arc high Keeping in mmd the importance 
of the o\>gen cirrying capaciu of the blood the real significance of 
c>anosis Auth an\ ueak anesthetic agent such as nitrous oside becomes 
more apparent C\anosis per se means 5 gm of reduced hemoglobin 
in each 100 cc of circulating blood** TTierefore a patient tsith 10 gm 
of circulating hemnclobm per 100 cc of blood "tthen rendered cyan 
otic with nitrous o\i<ie oxygen anesthesia has hut S gm of henitv 
globm per 100 cc of circulating blood available for osygen transport 

Ethylene —Although ethylene is a tveak, inflammable explosive gas 
sous anesthetic agent raahing jusf aheat? of nitrous oxide m potena 
It has enjoyed a very good record since its introduction b\ Luck 
hardt^* m 1923 Ethylene has been used in thousands of thyroid 
operations at the Lahey Omic and no anesthetic death has been at 
tnbuted to it However in general, its low potency and low available 
ovy gen content make it undesirable as the sole anesthetic agent for the 
thyrotoxic patient Many nonroxic patients can be carried through 
their operations on 80 per cent ethvlcne and 20 per cent oxygen 
Quick safe pleasant inductions for ether anestliesia can be obtained 
w ithout cy vnosis w ith this nuxture 

Cyclopropane -This potent inflammable explosive agent is grid 
ually being placed m its anesthetic niche so to speak The rapid 
smooth pleasant induction it provides with high oxvgen concencra 
tion IS often invaluable vec its inherent danger lies m its apparent 
parasympathetic stimulating effect which predisposes to respiratorv 
depression bradveardu etrrasy sroles in the thyrotoxic, and on rare 
occasions to ventricular standstill After a long experience and thou 
sands of administrations of cyclopropane for thyroid and other opera 
rions w e hav c adopted the follow mg policv Cyclopropane is nor t/se i 
as the sole anesthetic agent not exen for induction, for patients i^ho 
are severely tone or hne sbo-un any abnonnahty of the cardmasctihr 
system, that is reeent endue failure, aurtcuhr fibrillation extra 
systoles and so forth Rather a mixture of cv clopropane ethy Icne 
oxygen is used for induction or straight ethylene oxygen is elected 
Such inductions are usuaJJj followed by light ether mamrenance 
anesthesia 

A mixture of 30 per cent o\vgen 60 per cent ethylene and fO ptr 
cent cyclopropane has proved to be extremely valuable for thyroid 
anesthesia This mixture is slightly more potent that ethylene-oxygen 
alone, y et lacks the occasional irritating effect seen vvnth straight 
c\ clopropane oxv gen anesthesia when it is superimposed on the thyxo 
toxic heart This mixture of cy clopropane ethy lene and oxy gen gen 
erallv affords a rapid pleasant induction xv ithout cvanosis The patient 
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an be maintained on this mixture following induction or ether added 
0 give some increased depth of anesthesia. It is interesting to note 
hat in the laboratory when the concentration of these three gases 
:an be controlled exactly, this mixture is nonc.vplosivc. Although we 
ilways consider it an inflammable and explosive mixture when it is 
jsed clinically, we believe possibly there arc many times during its 
idministration when it is unknowingly in a noncxplostvc range. 

Bher.-The test of time finds anesthetists returning more and more 
:o ether anesthesia for thyroid operations. After a pleasant induction 
^vith one of the previously mentioned gaseous agents or mixtures, 
uaintenance anesthesia is carried on with a light concentration of ether 
ar a combination of ethylene-ether or cyclopropanc-cthcr. Because 
:ther-oxygen mixtures rarely ever cause cardiac irritation, they arc 
selected for thyrotoxic patients who show signs of cardiac damage. 

Hazards of Anesthetic Explosions.— For safety’s sake wc consider all 
gaseous anesthetic agents used in thyroid operations to be inflammable 
and explosive, with the exception of straight nitrous oxidc-oxygcn. 
The use of all obviously dangerous devices, sucli as sparking electric 
motors, open flames, high frequency clcctrosurgical units and x-ray 
machines, is prohibited when ethylene, nitrous oxide-ox>'gcn-cther, 
cyclopropane, vinyl ether, or ethyl chloride is being administered. 
Whenever possible, a relative humidity of 55 per cent or over is main- 
tained in the operating room in an attempt to reduce to a minimum 
the danger of static electricity. At all times as far as possible the 
recommended safe practices in the use of combustible anesthetics in 
hospital operating rooms, as set up by the Conference Committee on 
Operating Room Hazards, are carried out.** Wc take another safe- 
guard against explosions from static electricity by using the Horton 
intercoupler.'* This provides a means of electrically connecting the pa- 
tient, the anesthetist, gas machine and operating table with a high re- 
sistant unit interposed benveen these four members. With such an 
arrangement no difference in electrical potential can be built up be- 
tween these bodies, and therefore no static spark can be discharged 
when one member comes in contact with another member. For a real 
appreciation of the entire problem, the reader is referred to the com- 
prehensive articles of Horton,*® Jones and Thomas, and Greene. 

Tribromethanol In Amylene Hydrate (Avertin).— This nonvolatile agent 
is used but sparingly for the production of basal anesthesia for thyroid 
operations as certain undesirable features arc often associated with its 
use. The response of a patient to a given dose of tribromethanol is 
rather unpredictable, and its removal in case of overdosage is just about 
impossible. The failure of this form of basal anesthesia to reduce the 
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pulse rate of th>roto\ic patients has been discouragmg and this his 
further narrow ed the indications for its use Certain theoretical objec 
tions can be raised against the use of cribromethanol on the basis that 
It may further depress the already depressed liver function of the thy 
rotoxic patient since tins agent is detovificd m the liver Avertin is of 
value in overcoming the purely nervous symptoms of certain thyroid 
patients and m the immediate preoperative control of the psychotic 
thyrotoxic patient Judicious use of trifaromethanol as a form of heavy 
premedication in children with h) pcrthyroidism or patients with 
claustrophobia may be extremely helpful at times 
Penfothal —This agent has been used on occasions to render an 
apprehensive patient unconscious or as an induction agent for mhala 
non anesthesia Some diScuhy has been experienced «irh respiratory 
depression and laryngeal spasms from this usage of pcntothal It does 
seem however, that these untoward reactions have been minimized 
since the 2 5 per cent solution has been used and the speed of adminis 
tration marhedl) reduced A small number of patients have been sue 
cessfully anesthetized with a combination of 60 per cent nitrous oxide 
and pentotha! or dO per cent ethylene and pcntothal In the future 
pentothal alone or in combination with one of the gaseous agents may 
enjoy a wide field of usefulness in the production of thyroid anesthesia 

MANASEMENT OP OPERATIVE AND POSTOPERATIVE COMPLICATIONS 
The ideal management for any complicanon is to anticipate it and 
tal e the proper steps to prevent its occurrence This we attempt to do 
m dealing with patients suffering from disease of the thyroid ghnd 
through close cooperation of the members of the medical surgical 
md anesthesia departments As previously stated all toxic patients are 
hospitalized for a ten to twelve day period of intensive preparation 
Close attention is paid to signs of improv ement as shown by gam in 
w eight, reduction in pulse and basal metabolic rates and a decrease in 
nervousness and restlessness TTuooraciI medication is given to those 
patients with evidence of widespread visceral strain as shown bv great 
weight loss or cardiac complications 
Roentgenograms of the chest and trachea are obtained if intr^ 
thoracic extension of the thyroid gland is suspected A preoperativc 
examination of the vocal cords is made when abnormal laryngeal fimc 
tion is suspected or the patient has had a previous thy roid operation 
In this way the need for endotracheal anesthesia is discovered before 
the patient undergoes his operation 
All patients arc seen on a preanesthctic visit bv a member of the 
anesthesia department the ev cning before their scheduled day of opera 
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tion. An evaluntion of the anesthetic risk they present is made and all 
positive information recorded on the ancstlicsia sheet.-'' Those patients 
presenting anesiliesia prohlcms arc discussed with tlic members of the 
medical and surgical departmems caring for them, I hen, with all this 
information at liand, the preoperative medication is ordered and die 
ancstlietic agent and method is decided upon. In spite of this carcfid 
regimen to prevent operative and postoperative complications, a cer- 
tain, almost Unavoidable minimuni do occur and a discussion of their 
management by the anesthetist follows. 

Excess Mucus.-During the course of anesthesia excess mucus can he 
extremely troublesome and frequently must be aspirated from the naso- 



Fig. 290.--Meihod of remoiing mucus from iJjc fj-jchea and phar>’nx uhen an 
endotracheal tube has been employed TIic suction catheter protrudes 1 inch from 
the distal end of the tube to remove e\cess secretions from the distal part of the 
Trachea. 

pharynx with a soft rubber catheter of appropriate size. Trauma and 
the injudicious use of strong suction must be avoided if hemorrhage 
is to be circumvented when this is done. When an endotracheal tube 
is m place the catheter is passed through the tube and mucus removed 
from the tracheobronchial tree. As this mucus is secreted in the mouth 
and nasopharynx and passes down around the endotracheal tube into 
the trachea, it is necessary to remove it from the pharynx at the same 
time the endotracheal tube is cleared. Much of the postoperative dif- 
ficulty from excess mucus in the tracheobronchial tree can be elimin- 
ated if this excess mucus is removed by tracheal or nasopharyngeal 
aspiration at the close of each operation (Figs. 290, 291 and 292). 

Hemorrhage.— This is one of the greatest potential dangers in thy- 
roid surgery because of the rich blood supply of the thyroid gland and 
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the pro\iniit> of the great vessels of the neck Those piticnts coining 
to operation with extreniel> large adenomatous goiters or cancer of 
the th> roid should be scheduled for transfusion because of the pos- 
sibihtv of severe hemorrhage taking place Hemorrhage winch occurs 
during the operation can be readil) seen b> the anesthetist and the in- 
dicated measures to combat it with intravenous adnunistranon of saline 
solution, glucose, plasma and blood should be taken During the post- 
operative period when hemorrhage takes place, it niaj be ncccssar> to 
open the operative wound rapidl> and remove the clots in order to re 
hevc the pressure on the trachea so that the patient can breathe With 
this iccomplishcd, pressure nia) be applied to control the bleeding, 
and the patient returned to the operating room whcic a surgical 
closure of the wound can be accomplished under anesthesia if neccs 
sarj 

Hole in fhe Trachea —A hole nia> accidentallj be cut in the traclici 
at any time However, this complication is not so likely to occur at 
the first operation as it is at secondary operations on the tiiv roid gland 
The anesthetist should recogni/e what has happened and increase the 
flow of gases so as to keep positive pressure in the trachea during all 
phases of respiration With positive pressure maintained m the tracheo 
bronchial tree, anesthesia can be maintained and no blood or debris 
will be aspirated into the trachea while the surgeon closes the tracheal 
defect 

Catohd Sinus Syndreme— An> sudden, severe, simultaneous drop m 
pulse rate, blood pressure and respiration should make one think of the 
stimulation of a sensitive carotid sinus Successful treatment depends 
on earl) recognition, interruption of the operation, lowering the pa 
tients head, and effective artificial respiration Ten cubic centimeters 
of 1 per cent procaine should be injected at the bifurcation of the car- 
otids on the side in question and atropine sulfate, gram l/lOO, should 
be injected intravenously in an attempt to depress the vagal influence 
in this s)ndrome ^ These patients usually make a rapid and com 
plete recovery when the source of stimulation to the sensitive carotids 
is removed 

Air Embolus —This is a rare happening but must be borne m mind 
when the surgeon is dealing with large veins in the area of the thyroid 
gland A sucking noise is heard especially on inspiration, and almost as 
suddenl), the pulse, blood pressure and respiration disappear Unless 
the open vein is closed with dispatch, a fatalit) is almost inevitable 
Extreme Toxicity— In spite of careful preoperativc preparation and 
adequate premedication, one occasionallv sees a patient come to the 
operating table with marked tachjeardn Most often this is a sign of 
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pure nervous instabihtj rather than toxicitj However, the only way 
to djstmguish the n'O conditions I believe, is by inducing genera! 
anesthesia The tachycardia of nenous origin will subside, while the 
severely toxic patient uiU show little drop m pulse rate and should 
have more preparation before operation is undertaken We have no 
hesitancy m cancelling the operation when this extremd) unusual r^ 
sponse IS seen 

ConvuUions under Anestheue — This is another tare but, indeed 
alarming and frequently fatal complication Almost all convulsions 
start with twitchings around the eyes which rapidly spread to con 
tractions of the facial muscles and then generalized tome and cloatc 
contractions of tlie muscle groups of the entire body "nie etiology of 
tlicsc convulsions is seldom dear, but one must chink of a possible 
cocamc reaction if tha Tzmeiial has been used, tetany, carbon dioxide 
excess, or a neurotoxm or poison produced by some strains of strep- 
tococci which, according to Rosenow and Tovcll, are frequendj 
found in the nasophary nx of patients who hav e convulsions under gen 
eral anesthesia The anesthetist s first consideration is to stop the con 
vmision, and this can usually be done by the judicious mtravenoui 
administration of a soluble barbiturate, such as pentothal sodium Ac 
the same time effective artificial respiration must be earned on to pre 
vent the damages of anoxia As treatment m such instances muse be 
rapid and general rather than specific, it is well to administer calcium 
gluconate against the possibility of tetany, discontinue ether if it is 
being used, change to fresh soda lime to insure adequate carbon di 
oxide removal from the onesthctic nmture, and start the intravenous 
administration of glucose and saline solution 

Posleperabve Pulmonary Complications.— Since most toxic patients 
show some reaction after operation, great care must be exercised in 
evaluating the cause of such a reaction Elevations of temperaturt 
pulse and respiration may come from pulmonary atelectasis or eariv 
pneumonia as well as from thyroid toxicity Troublesome collections 
of mucus are often seen after operation m tliose patients whose upper 
respiratory tract has sustained trauma from piiaryngeal airwavs, naso- 
pharyngeal or endotracheal cubes Difficulty m raising mucus is fre 
qucmiy seen iftcr opcntion in a patient whose trachea his prcvioush 
been distorted by pressure from tUc thyroid gland or when 
dnins have nccessirily been left after the removal of in iiitrathoraat 
goiter Not mfrequendv, a distended stomach will be found as a cause 
for fiuid in the tracheobtotwhial tree The tclaxation of sleep m 
presence of a dilated stomach allows fluid to escape into the esophap'us 
and up into the phary n\ vs here it js aspirated Therefore it is import*'’^ 
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that a distended stomach not be overlooked os a possible cause for 
excess fluid found m a tracheobronchial tree after operation 
Whenever a patient demonstrates his mobility to raise mucus fiom 
his tracheobronchial tree after a tnal of coughing and frcfiucnt changes 
of position, It must be raised for hmi cither b> tracheal aspiration with 
a large rubber catheter (Fig 293) or bv bronchogcop^v ^ 



Postoperative bilateral cord paraljsis or marked edema of the false 
cords generally makes rrachcotom> necessary This condition is often 
heraided by stridor, cyanosis and even unconsciousness from prolonged 
hypoxia However, even m the presence of bilateral cord paralysis the 
patient may retain the ability to talk, but will complain of frequent 
choking spells whenever he attempts to drink of eat When such a 
condition is suspected the vocal cords should immcdiatel) be examined 
by laryngoscopy If bilateral cord paralysis is present oi the glotac 
opening found to be closed from edema of the false cords, tracheocomv 
IS mandatory This is facilitated b\ taking the patient to the oper- 
ating room where general anesthesia can be administered, using a mix 
cure of hchum, o\) gen and cy clopropane if neccssarv , and endotracheal 
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I ig ’W-Reiiti%c p, -virion of ifjcheotomj opemag and end of endotrache; 
fohe are sJiown Tj>e Utter k nithdrt'VTi |U>r enough fo mtroducaoa < 
frecJjcotofnj fulic mto tiathca, as shown m Tcgtitc I9r 



Fig 29S ->.V" ‘ ■ 


jntubir/on accomplished Widi this set up, tlic anesthetist has full ecu 
crol of the patient, amf the nni fjc earned out icc«rdiflg 
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to a definite plan, \\ithout hum or worry to the surgeon, and the 
operatue field kept stenle at all times When the hole is made in the 
trachea by the operator, the endotracheal tube u ill be found 1\ mg in 
the tracheal lumen The endotracheal tube is ^vIthd^\^^ just far 
enough to allou the tracheorom\ tube to be inserted and, uith an 
adapter on the end of the endotracheal tube and the opening in the 
tracheotom> tube plugged ^\ltb the obturator, the anesthesia mav be 
maintained b> allowing the patient to breithe through the gas nia- 
chine^* (Figs 294 and 295) 

The chest of these patients should be carcfulK inscstigatcd for pos- 
sible areas of atelectasis as this condition is frequentU associated w ith 
glottic obstruction from edema or cord paraUsis W'hcn the \ocal 
cords are fixed m the midline the patient is unable to cough up mucus 
from the tracheobronchial tree and it soon collects m inumnts large 
enough to block parts of the air passage 
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THIOURACIL ITS USE IN THE PREOPERATIVE PREPARA- 
TION OF PATIENTS WITH SEVERE HYPERTHYROIDISM 

Elmer C B\rtels 


rinouRACiL has been used in the prcoperatuc management of se- 
verely toxic hyperth>rojd patients at the Lahcy Clinic since AIa> 
1943 ^ ® We Avere early convinced of the striking effectiveness of this 

drug and have continued to use it for all patients who are so severel) 
toxic as to incur more than the average surgical risk if prepared in the 
usual manner by the administration of Lugol s solution Patients with 
mild hyperthyroidism continue to be prepared uith iodine since in 
this group sufficient improvement occurs to permit thyroidectomy 
without risk 

This report gives the results of our experience with the first 100 
patients who were treated preoperatively with thiouracil* and have 
gone through thyroidectomy Both types of hyperthyroidism were 
represented in the group-eighty one patients had primary hyperthy- 
roidism or Graves’ disease and nineteen patients had adenomatous 
goiter with hyperthyroidism 

There were eighty -five females and fifteen males The ages varied 
from eleven to seventy-set en years, the average age was forty -five 
years Forty four patients were over fifty years of age The average 
duration of the hyperthyroidism was twenty -four months Forty three 
patients had had hyperthyroidism for more than two years Of these, 
eleven had been ill for more than five years Twenty-five of the 100 
patients had lost more than 40 pounds, with the average weight loss 
being 25 pounds One patient had lost 98 pounds 

The initial basal metabolic rate varied from -i-21 to +98 per cent, 
with the average ra e being +49 Fifty four patients had rates over 
+45 per cent 

All of these 100 patients were considered to have severe hyper- 
thyroidism because most of them were in the older age group, they 
had had the disease for a long time and had high basal metabolic rates 
Seventeen patients were classified as thyrocardiacs, having either heart 
failure or auricular fibrillation without heart failure This latter group 
of patients has m the past earned a very high surgical risk since cardiac 
complications imply advanced thyroid disease 

*llic ihioiiracil was tbnmcd from tlic I ctkrlc lalonroncs Pearl River 
\lw \orl 
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PLAN OF TREATMENT 

PatJents without heart fiilure are treated as outpatients The first 
ten da) s is spent at bed rest and then the patient is permuted to get 
up and gradm}]} increase the time up and about as his condition per 
inits until fairlv normal actnit) is established before operation A high 
calonc diet is urged, with three full meals a day and lunches between 
meals Patients with heart failure are hospitalized for ten to fourteen 
days, during which time the usual measures for congestive failure arc 
instituted, including bed rest administration of diuretics and full and 
mimtamed digitaliziiion After compensiDon is restored, the paoent is 
discharged and further preopentne treatment is carried on at home 
The patients are seen e\er> two weeks for routine examination and 


TNIOUPACIL IN PREOPCRATI\/E 
TREATMENT OP SEVERE HYPERTHYROIDISM 
AeSPOA/SS /N too CAS£S 



WEIGHT 

AVERAGE L05& AVERAGE SAIN 



BeeOBE DUBIN6 

TREATMENT 


AVERAGE DURATION OP TREATMENT 57 DAYS 
F»g 296 

white and differential blood counts If suspicious changes m the blood 
arc obser\ed, the patient is seen more often, cither in the Clinic or by 
the referring ph> sician 

Administration of thionracd is begun m the daily dose of 0 6 gm 
0 2 gm being given at 7 a m , 2 p m and 9 pm The full dose is con 
tinned until the maximum benefit is obMined, at this point all hj'per 
thyroid manifestations will ha\e subsided, with the basal metabolic 
rate being normal Our earl) expcnence with the use of thiouracil 
taught us that th) roidectom) should not be attempted before optimum 
improtement is obtained since pnor to this time an unsatisfactor) an 
csthesia course and alarming postoperative reactions ma> occur, thereb) 
defeating the value of thiouracil thcrapj 
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The time required to accomplish the desirable degree of impro\e- 
ment is dctennined fairh accuratch from the height of the basal 
metabolic rate It has been found that appro\imatel\ one da\ of treat 
ment a\ith 0 6 gm of thiouracil is required for each percentage of 
ele%at\on in the basal metabolic rate Those patients who have recened 
I ugols solution before the adinimstration of thiouncil responded less 
quickl) and usualU required a slightK longer period of treatment 
Those patients who had h\perth\roidisni of short duration, two to 
three months responded more quickK to treatment Those patients 
with \er) large glands responded more slowU, but on the whole, the 
size of the gland did not seem to be a factor m the duration of treat- 
ment With this knowledge, the date of readiness for operation can 
be estimated and hospital arrangements can be made m advance In no 
case was there failure to respond satisfactonl) to treatment 
The average basal metabolic rate (Fig 296) after an average of 
fifty seven dajs of treatment Mas -1-7 Three patients received thiou 
racil for over one hundred davs and fiftv nine patients for over fiftv 
days The av erage gam m w eight w as 12 pounds w itli nineteen patients 
gaming over 20 pounds 

OPERATIVE PROCEDURES 

Fightv seven patients were subjected to subtotal tinroidcctonu, 
and thirteen patients to lieniithv roidectomj Of the latter thirteen pi 
tients four had ver> large goiters and it was thouglit at the time un 
wise and perhaps not feasible to do a subtotal tin roidectonn This 
occurred carU in our experience and lieforc w c had learned about the 
smooth anesthesia and postoperative course of patients treated ade 
quatelv with thiouracil Since speed is no longer necessarj, extremelv 
large glands are now removed at one stage Four patients were not 
treated long enough with thiouracil to permit subtotal th> roidectonn 
without risk, as indicated by an unsatisfactorj anesthesia course These 
also occurred early m our experience before optimum improvement 
prior to operation w as thought necessarj Four patients w ere prepared 
for second stage operations with thiouracil after having had the first 
stage procedure performed following iodine preparation because their 
condition after the first operation was thought to be too senous to 
warrant a second stage procedure without considerable risk One pa 
tient had only a hemithyroidectomy because of the extreme technical 
difficult) m removing a recurrent goiter, and it was thought the pa 
tient had undergone anesthesia sufficiently long to limit the operation 
to one lobe There w ere no postoperanv e deaths 
When the first patients receiving thiouracil underwent thyroidec 
tomy, a most unsatisfactory surgical complication was encountered 
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The gUnd was found to be soft and fmble, and bleeding of the enure 
operative site vvas so extensive that there was difficulty m carrying 
out the usual surgical technic, including the isolation of the paraih) 
roid glands and the recurrent JaryTjgeal nsn e Some of our surgeons 
disliked operating on these patients for this reason This difficulty wis 
overcome when Lugol’s solution was admmistered along with thiou 
ncil lodme is given daily during the three week preoperative period 
and the thiouracil is discontinued one week before operation, as indi- 
cated m Tigure 297 In this typical case with severe hyperthyroidism 
with a basal metabohe rate of 06 giu of thiouracil was gaer 
daily for fifty-fout days, discontinuing its administration one weeV 
before operation, and Lugol’s solution was given daily during the 
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Fig 297 


PATWOLOGV 
eaiMAO.’i' 
HVPSnPLAitA w/w 
BARty if^voLorm 


three week preoperative penod TTie basal metabolic rate before opera 
tion was +6 The iodine given prcopcrativcly produces firmness of 
the gland, which seems to become soft during thiouracil treatment, 
and the palpable thrills and bruits become less marked At operauon 
the gland m this case was sufficiently firm so that no technical difficulty 
was encountered 

Iodine IS not required preopcranvely m patients with adenomitous 
goiters or in patients vv ho have had long standing primary hyperthy 
roidism In the former cases, the gland is not altered during therapj 
and in the latter cases, spontaneous involution over the years has 
caused the gland to liecome firm and granular, and rarely arc thrills 
and bruits present Tins tvpe of gland does not change during 
thiouracil treatment 
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In patients adequately treated uith thiouracil tlic pulse remains con- 
stant, as does the blood pressure, during anesthesia, in contrast to the 
nsmg blood pressure and pulse rate in patients treated with Lugols 
solution (Fig. 298) No evidence of tOMcity is obsened, the course 

ANESTHESIA AND POSTOPERATIVE COURSE 



being that seen during the remotal of a nontoxic adenomatous goiter 
Just as the anesthesia course is satisfactory so the postoperative course 
IS void of reaction The worry and concern over th>roid patients after 
operation have now been entirely eliminated Intensive sedation, fluids 
and oxygen administration are no longer necessary 

TOXIC REACTIONS OF THIOURACIL 

Toxic manifestations developed in twelve patients, onl> five* of 
whom are in the operated group mentioned The reactions consisted 
of skin eruption in three patients, fever reaction, four patients, leuko- 
penia, three patients, and edema of the skin, two patients The sLin 
eruption was generalized, finely macular papular m type, and was quite 
pruritic Relief was promptly obtained on stopping treatment This 
complication usually occurred m the third or fourth week of therapv 
Fezer reactions occurred at the end of the first ten days of treatment 
The temperature ranged from 102 to 103® and was associated with 
generalized muscular aches and pains The symptoms subsided promptly 
when admimstration of thiouracil was discontinued In these three 
cases a repeated small dose, 0 1 gm , of the thiouracil caused an immedi 
ate return of fever and muscular aches and pains Edeim of the skin 
occurred at about the end of treatment and w as noticed in the skin of 
the arms and legs The patient felt muscle bound, with the skin ap- 
•Twehe of a total of 140 patients who were given thiouracil during this time 
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peanng is ic does m the earlj stages of st-lerodenoa These patients 
were not m\ xedeniatous 

The n\osc serious and ahrming reaction was the de\ elopnient of 
knkopetm ihis occurred after two luonths eight months and ten 
uxunths of treatment in three ctsk the dose of ihiouracii being 0 3 
U 1 and 0 05 gni daily, respective!) Tlic changes were ijuite sudden 
with a reduction m the total white count and m the polymor 
phonucleir cells A return of the blood to noniul <imcl ly followed 
discontinuance of the drug One pitient presented the eiriy stages of 
igranulocjCfc angina Fominarei) r/ic condfcton was recognised cadj 
md the drug was stopped, with prompt return of the blood to norma! 
I besc changes in the blood niake frequent blood esaminations essential 
during the administration of thiouracil 
A great economic sasing was possible by the use of thiouracil in 
this group of h) pcrthyroid patients The hospital stay now is seven to 
ten d3)s as compared with weeks when patients were prepared with 
{ ugol s solution The expense of multiple operations is also eliminated 

SUMMARY 

Thioiintil is a most valuable drug m the preoperatisc nianagement 
of puicnts with sescre primary hyperthyroidism or adenomatous 
goiter with secondary hsperthyroidism 
The drug must be administered until maximum benefit is obtained 
md at that time operation can be carried out without risk 
The technical difficulties nc operation which occurred m puients 
treated onh with thiouracil hare been oscrcomc by the added use of 
I ugol s solution during the three week period immediately before 
operation 

Since thiouracil cannot be giscn without danger, patients must be 
careful!) observed during the prcoperaiive period for any signs of 
toxicit) The blood changes are of greatest potential danger, so fre 
queni blood tests arc imperame to avoid difficulty 
The true value of thiouracil m hyperthyroidism lies m the reduction 
of the risk of sui^ical treatment which we believe is still essential to 
terminate h> perthj roidism with greater certainty and greater safer) 
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TEN TO TWENTY YEAR RESULTS FOLLOWING SUBTOTAL 
THYROIDECTOMY FOR PRIMARY HYPERTHYROIDISM 

A Prelimmary Repori on 1016 PahenU Operated upon before 1927 

IrnisM Hurxmiai, C\RLio\ R Souihus Jons D D^PFRsl<^ 

AND NvTMIJS Musul IN 

Subtotal th) roidectoinj has !>ecn and iin> continue to be the most 
satisfactory method of treatment for In pcrthyroidism From the 
simpler operations of pole ligations and hcmith> roidectoni) which 
failed to produce little if any lasting benefit, to the removal of a 
greater part of the gland which often left persisting and over-active 
remnants, the operation has finall) been developed to one of radical 
subtotal removal which appears to have eliminated a fairly large num- 
ber of cases with persistent h>perth\roidism Tlic evolution of the 
present technic of subtotal thv roidcctomv has been the natural result 
of repeated follow-up studies over i period of years The introduction 
of thiouracil has almost eliminated the netcssirv for stage operations 
and has lowered mortality 

In a recent stud> of 1016 cases of primarv h>perth\roidism or 
Grav es disease m w hich operation w as performed before 1927 w e w ere 
able to determine the outcome of 643 cases These patients were fol 
lowed for periods valuing from ten to twent) tears, as listed in 
Table 1 Of the remaining cases numbering 373, not followed for a 


TABLE 1 — LFNmi OF FOllOW-Ul* 


No ^ ears 

No 

No "Veats 

No 

Follow ed 

Patient"! 

Follow ed 

Patients 

10 

76 

16 

66 

11 

98 

17 

2J 

12 

68 

18 

11 

1} 

45 

19 

5 

14 

101 

20 

3 

15 

91 




Total namlwr of 

patients 589 



period of ten years, many were often seen up to five or six years after 
their operation The results in this latter group were essentially the 
same as m the former group for the number of years followed 
This follow-up, therefore, represents a fairly long study of the sub- 
sequent life histones of patients who hav e been submitted to thv roid 
651 
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surgery When first examined, none of the patients had recurrent 
hyperthyroidism following operation elsewhere or in this Clinic Cases 
of toxic adenomatous goiter were not included m this group It is 
realized that Graves* disease may be superimposed upon an adenoma 
tous goirer and that a sh irp distinction cannot ilu a\ s be made between 
the two 

As stated before, siibtotnl thv roidectoniy m this Clinic prior to 1927 
was not the TaLi}C3] procedure thaf it is today This group consists ol 
1016 unselected cases in which surgical procedures were carried out 
m the pioneering days so to speak A number of this group were 
operated upon before the introduction of Lugol s solution as a pre 
operative preparation, hence more stage operations were done in those 
cases than are done today 

It has been surmised that exophthalmic goiter today is not is severe 
as It was before 1927 It would be difficult to arrive at any definite 
conclusion is the result of statistical analyses because so miny van 

TABtE 2 -OUTCOMF TFN VFARS OR MORF AFTCR 
SUfITOTAL TIIVROIOCCTOMV 


Postoperative deaths 16 

Died before 10 years 39 

Lived 10 yean died thereafter 23 

Living at time of follow up lO-’O years 364 

Untraced after 10 years 372 

Total number operated upon 1016 


allies arc involved In the first place it is likely that many more cases 
particularly early cases, are recognized now than twenty years ago 
Iodine is used more frequently so that hyperthyroidism is less intense 
when the patient is referred for operation 
The average metabolic rate of the group studied here was not de 
termined, the cases being grouped according to vanous levels ol 
metabolism It was however, shown that 62 1 per cent of the patients 
had a basal metabolic rate of over -|-50 per cent on admission to the 
hospita"! in the group operated on before 1927, and that only "il per 
cent of cases after 1939 had a basal metabolic rate of +50 or more 
These findings naturally do suggest that exophthalmic goiter today 
even considering the effect of iodine, is not as severe as it was formerly 
a more detailed study, however would have to be made to confirm 
this suggestion 

Table 2 shows the outcome ten years or more after subtotal thv 
roidectomv Sixteen patients in this group died postoperatively Three 
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Other patients died at home of sc\cre hyperthyroidism before return' 
ing for their first, second or third operation Eight other patients nho 
had persistent or recurrent hyperthyroidism died before ten years, but 
It was not known definitely whether the h> pcrthyroidism contributed 
to their death It might be stated here that m this^roup no patient was 
included w ho died iti the hospital from sev ere hy perthy roidism before 
operation could be performed Before the year 1927 the number of 
patients who died in thyroid crisis before any surgical procedures 
could be earned out probably outnumbered those dy ing postopera- 
tnely 

The distinction betw een persistent and rcLUrrent hy pcrth\ roidism 
IS, at times, difficult, and the distinction is an arbitrary one at best 
for the purposes of classification, howc\cr» a patient who shows per- 
sistent toxicity three months after the operation has been considered 
m this Chnic to have persistent hyperthyroidism Patients who have 
had a normal metabolic race at the end of three months and showed 
no chmca( signs of hypenhy roidism were then considered as recurrent 
cases if hyperthyroidism was found subsc<iuemly During the period 
when the patients herein repotted were operated upon, it was our 
practice to prescribe 10 drops of Lugol s solution once a day for the 
first three postoperative months This tended to obscure a mild per- 
sistence of hy perthy roidism as w cU as to low cr the a\ erage metabolic 
race at the three month postoperative examination Not a few patients 
had normal metabolic rates who on disconunuing Lugol s solution re 
icaJed persistent hyperthyroidism at si\ montlis These cases, there- 
fore, can nghtly be classified as examples of persisting hypcrthyroivlism 
The number of patients with persistent hyperthyroidism whom wc 
sec now at the end of three months, even though iodine is not used 
during this penod, is comparatively small, in fact we rarely see them 
The difference between persistent hyperthyroidism at three months 
and recurrent hypenhyroidism at nine months ma\ have been a matter 
of how much thyroid tissue was left, other factors being equal 
The relationship of the amount of thyroid tissue removed to the 
subsequent metabolic rate can be demonstrated by reviewing certain 
well fcnoWTi observations, hemithyroidectomy decreases the average 
nietabohsm approximately one half, at least for a six week to two 
month period thereafter, total ablation of the thvroid produces mvx 
edema In looking at Table 3 it can. he shown, as might be expected, 
that the basal metabolic rate obtained at three months has some bear 
itig on the time of recurrence of hyperthyroidism, especially in the 
low metabolic group Those patients who had a metabolic rate of 
below —10 per tent developed tins ntc either bcciusc a little too 
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radical procedure \\as carried oat or because the activity of the thj 
roid tissue left behind vvas normal or subnormal Thus before suffi 
cient th>roid hormone can be produced in excess of the normal 
amount a greater length of time will be necessary to develop chncal 
h>perthyroidism, other things being equal It is to be noted that rc 
current h> perthyroidism did not develop m an> of the eight cases with 
a tnetabohe rate of —25 or below Hus is not aivvajs true because we 
have noted occasionally that individuals who have developed post 
operative myxedema subsequently although not for a period of several 
years showed recurrent b>peith>roidism (sec p 669) 


TABLE 3 —INCIDENCE OF RECURRENT OR PEtttlSTFNT HTl ERTHVKOIDISM 
IN RELATION TO BVSAL METABOLIC RATE THREE MOVTilS 
AFTER OPERATION 


rtan^ of 
BMR 

3 mos 
Posrap 

N Ca c 
8MR 
Done 

No 

No 

Per ce 
Metabol c 

nt in 
: Group 

before 3 yrs 

: after J yn 

Recurrence 

. Persistence 

25 or below 

3 

0 

0 

0 


-24 to -10 

r 

0 

6 

ns 


- 9 to +20 

in 

10 

20 

90 


+21 to +50 

v 

29 

?• 

139 

78 4 

+50 and above 

7 

7 

~ 


1000 


• Al heragh these pat et«s had a n etahol c rate hew een +21 and +30 at the 
' end of three months they appeared normal n every ay uni I a defin te recur 
rence (ook place later 


If the cause of primary hypcrthyroidisiii were known it might be 
possible to detemune w hich cases w ould be likelj to have a recurrence 
or persistence of hyperthyroidism but unfortunately this is not pos 
siblc It does appear however that the greatest percentage of recur 
fence or persistence occurred m patients with the highest metabolic 
rates This would indicate that the underlj mg cause of hyperth>roid 
ism IS operating with greater than average drive and since subtotal 
thyroidectomy probably does not remove the cause the tendencj to 
dev elop the recurrence is therefore greater This tendenc) as shown 
b> a smalt group whose symptoms arc most difficult to control alonff 
with the amount of thvroid tissue removed would seem to mflumcc 
the time and likelihood of recurrence 
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If \\t assume as we ha\e done tint the number of persistent cases 
seen in recent y cars is less because more tlij roid tissue is remo\ cd than 
formerl), it will hardl> explain the continuation or recurrence of the 
disorder m that group w Inch has been so difllculc to control m spite 
of seicral operations Furthermore, if wc conclude that the disease is 
not fundamental!) less seiere m recent years than at the time these pa 
ticnts were operated upon, then one might speculate that another 
factor ma) influence the persistence of h) perth) roidism, nameU, the 
time interval m which sufficient amount of th> roid tissue is remoa ed 
to reestablish a normal hormonal balance This brings up the long 
mooted question of wh) subtotal th> roidcctomy docs produce such 
satisfactory results Does it do so because of tlie abrupt hormonal 
readjustment^ 

It has been our pohc) to gi\e patients with persistent or recurrent 
hyperth>roidism a trial of Lugols solution if they arc not severelv 
toxic This diminishes the output of the th\ roid hormone and m man\ 
instances bangs the metabolic rate to normal and a clinical response 
which IS satisfactory In spite of iodine, however, some people continue 
to be thyrotoxic and subtotal th) roidcctom) has again been advised 
In other cases iodine has controlled them onl) for a variable period of 
time until clinical toxicit) has finallv appeared, suggesting an intensifi 
cation of the underlying cause Fven in cases m wluch iodine has 
produced a sacisfactor) clinical response the ihv roid remnants inav m 
crease in si7e to a marked extent In a few cases in which reoperation 
was not considered advisable and iodine did not completcl) control 
symptoms roentgen therap) was used More recently, thiouracil has 
been used m recurrent or persistent cases except in those cases not 
under our direct observation One interesting feature noted in two 
cases of persistent hvperth) roidism which were controlled with 
Lugol s solution and in which normal metabolic rates were found, was 
the improvement in well being when thiouracil was substituted for 
I ugol's solution 

There is a small hut important group of individuals, less than 3 per 
cent of the total, who continue to develop hyperthyroidism even 
though temporarily controlled b) surgical removal, iodine or x ra)s 
In this group of cases it would seem almost necessary to produce 
myxedema in order to prevent a recurrence Roentgen treatment has 
not been permanently successful in these cases unless at least twelve 
to eighteen treatments of 300 r each have been used and in some in 
stances recurrence has taken place cv en though p itients had nn xedema 
for some time (see p 668) 
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End results were esttmated on the basts of the following criteria 

Excellent No complainw patient in good health 
Good Persistent auricular 6bfUlation, peisisrent hyperthyroidism con 
trolled, or myxed«na tancrolled with thyroid AH in samfac 
lory condition 

Fjir Able to be about, condiaon {air, but not ilways because of ab- 
normal thy roid function, li present 
Poor Usually incapsntaied, m poor health, not always the result of 
thyroid disorder Includes uncontrolled hy^ierthy roidism. 

On this basts, of 589 Imng patterns followed, the results were con 
sidered cTCellcnt in 386, good in 139, fair in 38 and poor jn 26, to the 
end of the follow-up 
The results ate summarized in Table 4 


TABLE 4 -RESOfTS 


Penuiiwnt retain 
Transient tetany 
Unilateral cord paralysis 
Bilateral cord paralysis 

Permanent auttcular fibrillation since operation 
Permanent myxedema 
Temporary myvedema 

Subsequent postoperative deaths for recurrent hvperthyroidism 
Subsequent deaths 

Died of hypefthsroidisfn— incomplete surgery 
Died w«h recuirencc present 
No oj first recurrences after first operation 
Ko of persi'tent cases after fim operation 
Died with persistence present 
Died with possible persistence present 
No of second recurrences after operation for fir« recurrence 
No of recurrences after firsc operanon for persistent hjper 
thy roidism 

Total first ami second recurrences including those dead (645 
cases) 


7 

4 

2 

1 

n 

49 

■•2 


of 1000 
cases 


64 

5 

1 

55 

64 

1 

5 

4 


U 

7J (11 5 per cent) 



MYXEDEMA AND ITS VARIOUS CAUSES 
Lewis M HuRmiAL 

A DEFICIENCY of thyroid hormone produces changes which, when of 
sufficient duration or degree, cause the clinical state of mjvedema 
H> pothyroidism without m>\edcma is usually a misnomer, but there 
IS little doubt that it may occasionally exist and be difficult to 
recognize 

DIAGNOSIS OF MYXEDEMA 

There are se\eral ways of verifying the presence or absence of 
myxedema m doubtful cases exclusive of the basal metabolic rate 
which if low, does not alwajs indicate th>roid deficiency In a large 
group of patients without thyroid disease, Boothby, Berkson and 
Plummer showed that the incidence of metabolic rates below —10 was 
ipproximatelv 9 6 per cent, below —15, 2 7 per cent, and below —20, 

0 4 per cent If one calculates the incidence of spontaneous, that is, not 
postoperative m>'xedema, as reported from vanous parts of the coun- 
try as between 0 5 to 1 5 per cent of hospital admissions (I 4 per cent 
at this Climc), then one realizes that when a metabolic rate of —10 or 
below IS found, the probabiht) of thyroid deficiency is only one 
in ten 

Likewise, while a high blood cholesterol is characteristic of myx- 
edema It IS by no means pathognomonic In a senes of 300 cases of 
hypercholesterolemia at this Clinic, w c found 40 per cent w ere cases of 
myxedema While probabilities do not make a diagnosis, they do re 
veal the limitation of these determinations The following general 
statements as to probabilities can therefore be made 

1 One case in two with a basal metabolic rate below — 20 may be 
due to myxedema 

2 Four cases out of ten with a blood cholesterol over 300 mg may 
be due to myxedema 

3 Two cases of myxedema out of every 100 may have a normal 
metabolic rate of —10 to +10 

4 Five of every 100 cases with myxedema may have a normal 
cholesterol (range 160 m childhood to 260 in old age) 

5 Nine patients of every ten with a metabolic rate below —20 and 
a cholesterol over 300 mg probably have myxedema 

Additional methods of examination such as the total blood iodine, 
plasma bound iodine, creatine excretion, all of which are low, are 
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useful when the} can be earned out but are not practical for routine 
diagnosis The determination of retardation of bone age m children is 
useful if thyroid deficiency has been present several years or more, it 
does not, however, exclude other forms of dwarfism If bone age is 
not retarded in a child whose condition is of several years’ duration, 
and who has not been treated, thyroid deficiency is not present 

The tlnroid gland mav produce less hormone than usual in hypo 
pituitansm without producing myxedema Here one might say that 
hypothyroidism existed without myxedema In cases of pituitarv 
chromophobe tumor with xery low metabolic rates and normal blood 
cholesterols, but ■with normal electrocardiographic and circulation 
rates we do not usually see the mental and physical changes of myx 
edema In defense of hypothyroidism without myxedema, a selectne 
deficiency of pituitary thvrotropic hormone could be considered, but 
of this we have no proof Even if this is eventually established, it too 
would be consistent with the hypothesis that myxedema results from 
thvroid deficiency m an individual whose pituitary gbnd otherwise h 
functioning normally Housay demonstrated that hypophyscctomy in 
animals resulted m a low metabolic rate after which removal of the 
thvroid caused a further reduction Removal of the thyroid without 
hypophyscctomy produced the same depression of metabolism These 
experiments tend to show that the thvroid is capable of some function 
even after the influence of the pituitary is removed If this is true it 
does nor explain the rare cases of pituitary myxedema, a condition m 
which the physical features are indistinguishable from primary thyroid 
mvxedcma unless the thyroid stimulating factor js depressed out of 
proportion to other pituitary secretions %Ve know that of the various 
pituitary secretions, some arc more depressed than others in the hvpo- 
pituitansm of pituitarv tumor Pituitary mvxedema may be the result 
of hypopituitarism of long duration Another possibility is that th« 
thvroid gland m some wav js affected independently, such as occurs 
in spontaneous myxedema in which thyrotropic hormone is m excess 
The role played b) Collips metabolic hormone of the media! lobe of 
the pituitarv has not as yet been assigned m this complicated hormonal 
interplay In our experience, desiccated thy roid does not produce as 
satisfactory a response as it does in primary myxedema 

CLASSIFICATION OF CAUSES 

The causes of myxedema mav be classified m various ways Frofii 
the anatomical or surgical viewpoint, the following has been arranged 
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MWEDLMV WITH GOITER 

1 Nodular goiter 

a Congenital 
b Sporadic 
c Endemic 

2 Diffuse goiter (may be slightlj nodular) 

a Chronic thyroiditis 
Hashimoto tjpe 
Riedel type 

Speafic infection sjphihs, tuberculosis p>ogcnic, actinomycosis 

3 Hyperplasuc goiter 

a Spontaneous cessation m Gra\es’ disease (?th>roiditis present) 
b Inactive from iodine 
c Jnactise from x rays 
d Inactive from thiouracU 

A1Y\FDEMA Win/OU| COllLR 

1 Primary myxedema 

a Congemtal absence of thyroid 
b Idiopathic atrophy 
c As under 3 above when gland is sin ill 
d Postoperauve myxedema 

2 Secondary myxedema 

a Pituitary tumor (chromophobe) 
b Pituitary deficiency sMthout tumor 

MYXEDEMA OF INFANCY OR CHILDHOOD 
Hypothyroidism is damaging to normal mental development espe 
cially in infancy and it svould appear to be so m proportion to its 
duration before treatment Facilities for intensive study of borderline 
cases are impossible in many instances When such is the situauon, the 
administration of adequate doses of thyroid is justified since no time 
should be lost No harm can come from giving to I gnm of desic 
cated thyroid to an infant or child, it should be discontinued if no 
definite impro\ement occurs within one to two months Nowadays 
blood cholesterol determinations are done in most laboratories so that 
a routine examination of this sort in all such cases would undoubtedly 
reveal the diagnosis in the majority Excluding those diseases most 
likely to be associated with hypercholesterolemia in children, such as 
xanthomatosis, nephrosis, an elevated blood cholesterol of 200 mg or 
more justifies thyroid administration 
In our experience mongolism has been the one disorder most com- 
monly mistaken for infantile m> xedema There is little reason for this 
as It can be distinguished at a glance Before being seen m the Climc, 
many patients had been treated with thyroid, and apparently with 
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some improvement according to parents Since there is retarded bony 
development in mongolism, thyroid may be helpful m a nonspecific 
way as it appears to be m other cases of duarfism There should be no 
objections to its use in these cases as Jong as it is made known that the 
disorder is not of glandular origin That there may be an associated 
thyroid deficiency is not at all impossible and may explain the results 
claimed for thyroid administration We hav e made no subsequent ob- 
servations in cases of mongolism which we have been asked to see to 
settle the question of glandular disorder, having gamed thi* impression 
from the histoiy and such data as were available when the patient was 
examined 

Retarded development associated with goiter can almost always be 
assigned to thyroid deficiency If hyperthyroidism is present there 
may be failure to gam weight or actual Joss, but all other features 
should not be confused with thyroid deficiency 

In childhood, the differential diagnosis includes all forms of retarded 
growth The degree of infantile or childhood myxedema or cretinism 
is a factor m its recognition When such has existed for a long time, 
few will fad to recognize the disorder In early infancy this may be 
extremely difficult but should always be suspected when the child does 
not develop satisfactorily Later, when failure to walk or talk at the 
usual age occurs, or if there is delayed dentition, thyroid deficiency is 
always a possibility Should hypothyroidism begin at an) age it is 
doubtful if It would be recognized before a > ears existence Creatine 
retention and low blood iodine are the usual findings Blood cholesterol 
IS particularly valuable since basal metabolic ntes arc impractical The 
bone age is retarded the centers of ossification being particularly 
delayed, but since the bone age cannot be estimated earlier than one 
or two years at most, it is apparent that such an iindcrdes elopment 
w ould be of little value m a case of short duration 

MYXEDEMA AND ADENOMATOUS GOITER 

Myxedema may be present xxith adenomatous goiter m infants 
children or adults As stated before, if thyroid deficiency has existed 
long enough in the young, the climcal features of cretinism may be 
present In contrast to cretins xxithout ^iter, the adenomatous gland 
may have a return of thyroid function to normal, thus ehminatinff 
all signs of concurrent thyroid deficiency but exhibiting the stigmata 
of an earlier one The infantile facies of cretinism may persist but 
if the duration of the period of thyroid deficiency was relatnelv 
short, that stigma may not be ob\ loiis Retarded growth or height age 




Fig 299— Myxedema with goiter largely mtraihoracic Age fourteen, height 
47V» inches weight 94% pounds Mentally retarded 

a. Before treatment Grew normally unal four or five years of age One of 
thirteen children three others of which hail goiter, one with myxedema Basal 
metabolic rate —36 blood cholesterol 3J7 mg per cent Treated with J7 grains 
of thyroid per week, following which basal metabolic rate rose to —2, and blood 
cholesterol dropped to 172 mg per cent Roentgenograms before treatment 
showed intratlioracic goiter extending to arch of aorta, trachea narrowed After 
treatment no signs of mtrathoracic extension could be seen Pubertj was be 
ginning and right testis had descended 

b, Patient fourteen months later TTirce years after treatment height was 56V^ 
inches weight 103 pounds and basal metabolic rate — 3 

pituitary deficient child The presence of goiter, howeter, rules out 
that possibility Such cases xvould appear \ery much hke a thyroid 
deficient child who has been treated a few months with desiccated 
thyroid When these cases verc first encountered it seemed difficult 
to correlate the various findings 
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Bartels, elsewhere in this symposium, reports t%vo cases in which 
hyperth>roidism developed m pre\iousl> thyroid deficient children 
These cases have provided a \er> positive proof that thyroid function 
can return to or above normal, thus providing an adequate explana 
tion why a child with the stigmata of cretinism shows no demonstrable 
evidence of thyroid deficiencj 

From our experience in treating some of these patients, it would 
appear that the adenomatous goiter mav be the result and not the 
cause of thyroid deficiencj Histologically, some show in addition to 
the usual picture of colloid adenomatous goiter, some degree of sec 
ondary hvperplasia Administration of desiccated th\ roid may reduce 



Fig 300 — Sjmc case as Figure 299 a Bone age four years b, tvvo years aftei 
treatnienc was l>egun bone age twelve jears 

the size of the goiter if thyroid deficiency is present, at times quite 
remarkabh This niav come about through supplying the body with 
thvroid hormone thus lessening the load on that part of the thyroid 
capable of functioning and m addition causing some inhibition of 
pituitary thjrotropic activity 

Removal of such a goiter might be followed at least temporatilj 
bv greater th> roid hormone deficiencj , but also by a greater stimub 
tion to pituitary thyrotropic ictivitv Hyperplasia and recurrence of 
goiter could thus take place This is suggested by Bartels’ second case 
m which not only goiter recurred but also thvroid activity and 
eventually hj perthj roidism developed Hertzler stated that he has 
cured mv'xedema by total ablation of the thyroid or goiter In 
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hig ?0I — Panent aged fourteen >ears Large adenomatous goiter, partl> mtra 
thoracic, «ith retarded gromh and sexual derclopment Duration of goiter tweUe 
years, larger last six to n^ehe months Patient mentallv alert, height 56^* inches, 
weight pounds Bone age ten years, basal metabolic rate ±0, blood choles- 
terol 160 mg per cent Roentgenogram revealed detiation of trachea to left 
above and to nght below Subtotal thvroidectotn} performed in I9 j 6 There vvas 
postoperauve collapse of trachea rcqmnng tracheotomy, convalescence otherwnse 
was uneventful Pathologic report mulople colloid adenomatous goiter w^th sec 
ondary hyperplasia Given desiccated thyroid iK grams daily Grew* inches 
m four years, 3^^ mches more than average for age (Burgess chart) Puberty fol 
low ed 

This patient revealed no climgal evidence of myxedema ^^^th sudden m 
crease m size of goiter in the p^e\^o^ls year there may have been mcreasmg thy 
roid acuvity to a normal level w hen seen Although good m school, she had josr 
completed seventh grade at age of fourteen AMthout operation she nueht have 
developed normally, although late for her aec 
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of our observations and the generally accepted function of the thyroid 
gland today, this feat is entirely possible if some thyroid tissue is 
madvertendy or intentionally left behind 

The photographs of uvo patiwits with hyperthyroidism occurring 
in previously thyroid deficient children are shown m the article by 
Bartels Three other cases illustrating adenomatous goiter in children 
arc shorvn in Figures 299 to 302 

Treatment of adenomatous goiter iti children should be surgical if 
no thyroid deficiency exists and if there is substcrnal extension or 



F>g 302 -Si>«r of patiem m Figure 299 Age r« enty years mencaiJy 

retarded height 56^ inches, weight pounds. Normal secondary set develop- 
ment catamenia began at age seventeen At age of cwehe she was given th>rod 
for a short tiint Basal metabobc rate was +8 blood cholesterol 160 mg pet 
cent Radial epiphyses open (diaJangcs closed (bone ape seventeen years) he 
clinical signs of thyroid deficiency No significant decrease in site of go ter on 
thyroid or thyroid plus iodine bat it appeared to increase in site during one 
omission of above treatment Patient desired operation for cosmetic reasons 
which was done Pathologic report multiple colloid adenomatous goiter "it'’ 
coincident fetal and embryonal adenoma 

pressure on the trachea Removal for cosmetic purposes is justifie*^ 
If thyroid deficiency is present a tria^ of desiccated thyroid shoc^^ 
be giyen first 

After suigteal removal the child should be watched for 
deficiency and treated Observations on a thvniid deficient child " 
goiter operated upon in 1923 are shown in the tabulation Before 
operation the goiter became larger, possibK because of madequatt 
thx roid treatment Recurrence of the goiter after operation toofc 
w hiie thy roid had been administered in insufficient amounts Upon the 
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resumption of adequate dosage, the orange-sized goiter uas reduced 
to a small, slightly nodular gland In spite of this, he Ins attained 
fairly normal deielopment, is able to earn a luing at watch making, 
but IS not of average intelligence 

D\TA ON TlfiROlD-DEFlClENT CHILD WITH GOITER 


Date 

Age, ^ 
) ears 

^^'elght 1 
pounds 

hleight 

mehes 

BMR 

Comment 

9/21/23 

8 

40H 


-5 1 

]>ull, sleep} , retarded since birth Ob 





vjously under height and weight 
for age Has taken a few pills 
(?th}roid) Goiter developed at 5 
yrs of age Desiccated thyroid 
begun 


9/30/26 

11 




Dll! not take thyroid regularly On 






liquid iodine Started on 0 4 mg 
thyroxin daily 

10/1/26 





Goiter diminished m size but then 






grew Thyroxin stopped 

9/24/27 


58 


-10 

\dviscd again I arge goiter Growth 






rate 3 inches per year last 2 yrs 
Goiter removed ‘ Fetal adenoma ’ 

10/20/28 


65 


+1 

On 0 8 mg thyroxin twice a week 

10/30/29 

14 

73 

55 


No thyroxin 3 weeks 

4/30/30 


75 


-16 

No thyroxin 4 months 

7/24/30 


78 



Neck enlarging No thyroxin 

11/1/30 


76 


-23 

Signs of myxedema No thyroxin 

4/21/31 


73 


+4 

On 0 8 mg thyroxin daily Doing 






well 

4/26/32 


92 


+9 1 

0 8 mg tXMcc a week 

4/27/33 

18 

100 

6-»'/4 

—9 

0 8 nig tw ice a week Appears about 






14 yrs old 

5/7/37 


118 


+14 

08 mg thyroxin twice a week 

6/4/38 


P8 

66^4 

-3 

Orange size goiter Circumference of 

3/14/39 





neck 17 inches Dose increased to 
0 8 mg daily 


130 

66% 

—9 

Visible goiter but smaller 
Circumference 14% inches 


2/14/45 


138 

66% 


Taking 08 mg thyroxin daily Fully 






developed Works m watch fac 
tory Subnormal mentality Pal 
pahle slightly nodular thyroid 


Recently a patient was seen with recurrence of nodular goiter while 
taking 2 grams of desiccated thyroid for obesity One might expect 
such treatment to have prevented further growth because of (1) pro- 
viding adequate thyroid for bodily needs and (2) inhibiting thvro- 
tropic activit) The reduction m the size of adenomatous goiter in 
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patients ^'.lth mvxcdema m some cases marked, has been observed in 
children as n ell as in adults 

MYXE06MA FROM CHROMIC THYROIDITJS AND SPONTANEOUS CESSATION 
OF PRIMARY HYPERTHYROIO\SM 

Chronic th\ roiditis ma> produce mv^edcma and its treatment is th« 
same as that for ordinary myxedema so far as the thyroid deficiencv 
IS concerned Surgical interference is not often necessary except whw 
jt js thought malignancy may exist A hard diffuse ghnd may exist 
in a myxedematous individual who has had a presious history of 
Giases disease These cases ate mrc, and it is probable that somt 
degree of thyroiditis is present 

MYXEDEMA FOtLOWING TREATMENT OF HYPERTHYROIDISM 
From Iodine —I hat e recently reported an instance of m> xedema n 
resulting from iodine administration m a girl of six® (Figs JOJ and 
T04) It was thought by the patients phjsician that a colloid goiter 
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Ijf! JOJ— a Myxedema following u« of Lugols soluuon in a girt of six p, 3'’ 
%\eeJ,s afier omission of Lugols solution (see Fig 104) 

existed, but although the basal metabolic rate at the first cxaminitiof' 
was —7, the history suggested the possibility of a mild hvperthyroid 
ism because of failure to gam weight Furthermore, the gland 
iodine was gnen was enlarged and firm, suggesting an mvolureu 
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hyperplastic gland The basal rate when myxedema was present was 
—25 and blood cholesterol was 400 mg per 100 cc. On omission of 
iodine, the patient’s condition returned to normal and remained so 
Mild my \edema has also been noted in patients w ith a mild recurrence 
of h^ perthy roidism who have been given iodine In fact, iodine given 
routinely for several months after subtotal thyroidectomy' has masked 
a mild, persistent hyperthyroidism m the davs when less radical pro- 
cedures were carried out 

From Irradiahon — The hyperplastic gland is susceptible to x-rays, 
particularly the hyperplastic remnant of recurrent or persistent hyper- 
thyroidism (Fig 305) In our experience m treating the latter, a small 
group of cases which are prone to persist or recur unless the hvper- 



fig 304 -Chart of observations on a girl of six (Fip 303) showing failure t«> 
gain weight prior to administration of Logoi s soUujon Note cholesterol value 
of over 400 mg per cent and basal metabolic rare of *^21 during m>'xedeinatous 
state and subsequent return to nonnal 

plastic tissue is conipletelv destroyed, my \cdcnn nny be produced, 
m facr, unless it is produced, the effect of x ray^ appears hinited Hav- 
ing seen recurrences take place with insufficient dosage, it became our 
practice to give twelve to eighteen treatments of 300 r each We have 
rarely seen recurrences even with this dosage At present thiouracil 
is being tried in place of x rays for this type of case Unless the post 
radiation myxedema is not well tolerated, desiccated thyroid is not 
regularly prescribed Postradiation myxedema may also occur after 
treatment for carcinoma of the thyroid, in which much larger dosages 
are employed 

Tfifouracit Myxedema —MvAedema has occurred several times m pa- 
tients with hy perthv rojdism while taking thiouracil In one case this 
disappeared m a few’ weeks when the drug was discontinued (Fig 
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patients A\itli mvxedema, m some eases mai'Ived has been ohsened n 
children as ^\ell as in adults 

MYXEDEMA FROM CHRONIC THYROIDim AND SPONTANEOUS CESSATION 
OF PRIMARY HYPERTHYROIDISM 

Chronic th\ roiditis may produce ni\ vedeJna and its treatment is the 
same as that for ordmar) m>xedema so far as the thyroid deficiena 
IS concerned Surgical interference is not often necessary except avhen 
It IS thought malignancy nia> exist A hard, diffuse gland may exist 
m a mvxedematous individual who has had a prexious historj of 
Graves disease These cases are rare, and it is probable that some 
degree of thjroiditis is present 

MYXEDEMA FOLLOWING TREATMENT OF HYPERTHYROIDISM 
From Iodine —I have recently reported an instance of myxedema n 
resulting from iodine administration m a girl of six'" (Figs 30? and 
T04) It was thought by the patients ph>sici3n that a colloid goitei 
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hyperplastic gland The basal rate when injAcdcnia was present was 
—25 and blood cholesterol was 400 mg per 100 cc On onussion of 
lodme, the patient’s condition returned to normal and remained so 
Mild myxedema has also been noted in patients with a mild recurrence 
of hyperthyroidism who ha\e been guen iodine In fact, iodine given 
routinely for several months after subtotal thyroidectomy has masked 
a mild, persistent hyperthyroidism m the days when less radical pro- 
cedures were carried out 

From Irradiation —The hy perplastic gland is susceptible to \-ray s, 
particularly the hy perplastic remnant of recurrent or persistent hyper- 
thyroidism (Fig 305) In our experience m treating the latter, a small 
croup of cases which arc prone to persist or recur unless the hyper- 



tifc. 304 -Chart of obscrtations on a girl of six {Fip 303) shouinp failure to 
gam weight prior to adminmration of Lupols solution Note cholesterol value 
of o\er 400 mg per cent and basal metabolic rate of —21 during mj xedematoiis 
state and subsequent return to normal 

plastic tissue is completely destroyed myxedema may be produced, 
in fact, unless it is produced, the effect of x rays appears limited Hav- 
ing seen recurrences take phcc with insufficient dosage, it became our 
practice to give twelve to eighteen treatments of 300 r each We have 
rarely seen recurrences even with this dosage At present thiouracil 
IS being tried in place of x rays for this type of case Unless the post 
radiation myxedema is not well tolerated, desiccated thyroid is not 
regularly prescribed Postradiation myxedema may also occur after 
treatment for carcinoma of the thyroid, in which much larger dosages 
are employed 

Thiouracil Myxedema —Myxedema has occurred several times m pa- 
tients With hyperthyroidism while taking thiouracil In one case this 
disappeared in a few weeks when the drug v\as discontinued (Fig 
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Fig 307 —Temporary postoperative m)xcdcma followed by recurrence of 
goiter and hyperthyroidism T^is patient claimed that she could not tolerate 
Lugols solution and refused a trial of radiation therap>, hence a conservative re 
operation was done 



Fig 308— \l>xedema following total ablation of th>roid for heart disease a, Im- 
mediately after operation, b, three months later, with marked myxedema 
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306) One patient so treated went to surgerj m a m>xedematous state 
and was \er> sensitise to prcopcrative medication a fact well known 
about mjxedema We do not know if permanent nnxedemi can he 
produced with this dnig 



Pig 309 —/Man aged fifty six years Myxedema of twenty six years durat on 
angtna pectoris no palpable th> roid Enlargement and thinning of sella turcics 
and elevation of right anterior clinoid Olafication was present to the nfht of 
the sella Roentgenolog c d agnosis intracranial lesion probably aneurysm of w 
ternal carotid artery Electrocardiogram showed inversion of Ti and T2 Blood 
cholesterol 391 mg per cent Unable to tolerate more than 1 gram of ihyroiS 
dailj without increasing angina This case may be myxedema with an arteno- 
sclerotic aneur> sm pressing on pituitary as a secondary complication 1: is tm 
1 kely that aneury sm was present at thirty two years of age The p tu tary ongin 
of m) xedema m this case 1$ therefore unlikely Opportunity to study urinary W 
Jjcular stimulating homone has nor been available but should show contid 
amounts if my xedema is not of pituitary origin 

Postoperative Myxedema —Postoperacive myxedema following sub- 
total thyroidectomj for hjperthjroidism is permanent in onlv about 
one half of the group m which it occurs It may disappear sponwne 
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ousl> m a period of a few months to a few years In event of tlic httcr, 
th)roid function nnv swing above the normal to recurrent hjper 
thyroidism (Fig 307) The occurrence of a low metabolic rate without 
mjvedema after subtotal thj roidectoni) is not infrequently seen In 
general, thyroid is not panicularly helpful, especially if the blood 
cholesterol is not elevated It docs, however, deserve a trial m some 
cases Total ablation produces myxedenn which should rennm per 
nianent (Fig 308) 

Pituitary Myxedema —Most of the classical signs and symptoms of 
myxedema ma\ he present in rare cases of pituitarv tumor (Fig 309) 
Because of an associated adrenal msufficicncv in these cases, desiccated 
thvroid may not be well tolerated in fact it may be decidedly dinger 
ous Even if well tolerated, it is less effective than m orclmarv or pri 
mary myxedema Skull roentgenograms should be taken in all ci'^cs 
thought to be idiopathic or spontaneous myxedema In some cretins 
an enlarged sella has been demonstnted This, however, docs not mem 
pituitary tumor 

Sponlftneous Myxedema —The treatment of ordinary or spontaneovis 
myxedema rarely requires more than 2 grams USP, thvroid daily 
NVhen the disorder is of long standing or when it occurs m older 
people It is safer to begin treatment with not more than VI to 1 grain 
daily Some cannot tolerate even that dose because of anginal pam, in 
which case the dose should be reduced and no attempt to increase it 
should be made before two months or more I arge doses as given 
initially in the past should not be administered as fatalities hav c oc 
curred The best guide to dosage m the long run is the optimal dose, 
in other words the amount on which the patient feels the best 
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HYPERTHYROIDISM DEVELOPING IN A CRETIN 


Elmer C Bartels 

Untreated cretinism is characterized by stunted growth, infantile 
naso orbital development, pallor, and mental retardation If it is rccog 
nized at an earl) age and adequate treatment with desiccated thyroid 
IS instituted, rapid acceleration of growth takes place and there is loss 
of the objective manifestations of the disorder The cerebral defects 
m congenital cretinism are not entirely ov creome unless treatment is 
begun during the first or second year of life 
The common presence of adenomatous goiters m cretins may cause 
a spontaneous return of thyroid function m some of these patients 
and in rare instances clinical thyrotoxicosis If this occurs, there is an 
acceleration of growth and loss of the characteristic facial features 
of cretinism The occurrence of hyperth) roidism in these cases has 
been reported among the goitrous cretins of Europe, but no such 
reports have been found in the English literature Lerman, in a per 
sonal communication, reported having seen a patient ten years of age 
who had hyperthyroidism and adenomatous goiter and whose past 
history was suggestive of cretinism 
Two patients with cretinism who developed hyperth) roidism haie 
been observed at the Lahey Qinic, and they are the basts of this report 
The fact that only two cases of this type have been observed among 
24,000 patients undergoing thyroidectomy indicates the rarity of this 
combination 

REPORT OF CASES 

Case I —A girl of fourteen was first seen at the Clime on April 24 
1944 She was referred because of a goiter which had been present for 
about ten years Some two months before, the basal metabolic rate 
had been determined and reponed to be +46 The family history 
entirely negative, there being three other children m good physical 
condition She was a premature baby and was delivered by forceps 
It was noted early that physical development was slow, and at the 
age of two and a half years she was studied at a hospital where it was 
found that there was retarded bone and mental development It was 
concluded that the retardation was the result of birth injury She dio 
not walk until she was three years of age The mother reported that 
relatives had commented on the pallor of the child and the coarsened 
of the hair Rouge was frequently applied to the cheeks to cover up 
the pallor to avoid comment 
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n\PERTH\ROIDlS\I DE\ ELOPING IN A CRETIN 

Extremel) slou de\elopment continued until the age of ten (fig 
310, a and b) After this age the pallor and dr>ncss of the skin began 
slo\\l> to subside and gromh began to occur At this time the patient 
was again studied because of progressne enlargement of the th\roid 
which had occurred during the prexious 5i\ months She was gixcn 
both Lugol’s solution and desiccated thvroid without change m the 



Years 13 (I 8 14 


Fig 310 (Case 1) —a T>pical features of cretinism ace fi'e jears 

b, Age ten >ears comparison with other members of family showing retarded 
growth (patient indicated b> arrow) 

c. Age fourteen >ears compamon with other members of familj, showing 
nurUed change m features 

size of the thvroid gland The basal metabolic rate at that time w is 
+ 12 and +20 

During the next four xears there was a noticeable acceleration of 
growth (Fig 310, r), the child became more actire and she gamed 
some imtiatixe, following which there occurred irritabilitx, excess 
perspiration, breathlessness and palpitation 
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General examination rexealed a mentally retarded child « ho appeared 
eight xears of age instead of fourteen (Fig 311, a) The av eight ax as 
C5 pounds height 51 inches and the pulse race was 120 and regular 
The blood pressure was 104 mm svseohe and 60 mm diastolic. The 
skin was moist The th>roid glind was considcrablx enlarged and was 
nodular in consistence 

Tiie urinalxsis was negatue Blood studies showed the hemoglobin 
to be 146 gni red blood count y0’’0000 white blood count 8900 
Hinton test negative and plasma cholesterol 185 mg per IW) cc The 
roentgenogram of the skull was negative The dental age and bone age 



Fig 311 (Case I) ~a Phase of aewe hj’perthjroidism b, phase of control 
wich thiouracil c phase of postt^raoxe mTacdetna rf, pliase of control with 
desiccated thjroid 


of the hands b) roentgenologic examination was rwehe years TTic 
basal metabolic rate w as -f" ?4 per cent 
The diagnosis of hy perthy roidism seemed certain The history of 
slow physical and mental development suggested cretinism and the 
photograph (Fig 310 d) seemed to justify this diagnosis The chat 
actenstic facial features of cretinism flat and broad bridge of nose 
wide set eyes, short underdeveloped nose arc apparent m the photo- 
graph The rapid growth which occurred following the age of ten 
years— 8 inches m four years (Fig 312)— was also additional evidence 
of cretinism since only in this condinon with the development o 
h\ pcrtlrv roidism or b\ trentment w ith desiccated thy roid could sue i 




inPERTH-VROIDlSM DF\TLOPrSG IN A CRETIN O/J) 

rapid growth be expected to occur The final diagnosis wis adeno- 
matous goiter with h\ perth% roidism developing in a cretin 
Because the h\ pertln roidism was considered niodcratcU sc\ ere, the 
pitient was prepared for th\ roidectonn with thiouncil This was 
given m i dail\ dose of 0 3 gm for fift\-two da\s» at which time the 
basal metabolic rate was ±0 The pulse rate was 88 and the weight 
68 pounds There was marked clinical improvement, as indicated h\ 
less stimulation, slight gain in weight and less palpitation ^ dailv dose 


8i!iiag888888aaS888gg88g88S8gSa8| 



M I i M I I I 

lO 11 li li 14 


Fig JP (Case I) -Gro\nh cune of pauenc compared \nth that of norma! in 
di\ idual 

of 0 1 gm of thiouracil vv as continued for the next month w ith still 
further general improvement (Fig 311, b) At this time subtotal 
th}roidectomy was done, with a satisfactor) anesthesia course After 
operation, laryngeal edema occurred which necessitated a tracheotomv 
but convalescence was rapid and she xvas discharged from the hospital 
on the fifteenth da) She was given instructions to take gram of 
d«iccated th) roid a dav The pathologic diagnosis w as multiple colloid 
«idenomatous goiter 
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One month after discharge from the hospital the patient weighed 
fil pounds and the blood cholesterol value was 223 nig per cent 
Hie admtniscranon of desiccated thvroid */ gram, s\as continued for 
r\m more months and then discontinued One month brer she ss as seen 
igain at which tune she showed the tspical changes of myxedema 
(I ig 3U I ) The shin was dry hds puffs and she complained of 
c< idness The weight had increased 9 pounds to 7(5^ pounds The 
blood cholesterol at this time was 402 mg per cent Desiccated thjroid 
gram was again advised and one month later all evidence of m>x 
edema had subsided fFig }U d) The weight was 75 pounds and the 
blood cholesterol was 22? mg per cent The dailj dose of % gram 
of desiccated th>roid is to be continued indefinitely 



Fig JlJ (Cmc id -Large adenomatous goiter 

Case II— A boy of cleseci seats was first seen at the Qinic in De 
cember 1931 with the chief complaint being that of a lump in the 
neck The mass had been present since birth, and had increased insne 
during the last year There had been weight loss of 9 pounds during 
the past SIX months The weight was 51 pounds, and the pulse rate 84 
beats per mmute There was slight pallor A large cvstic rumor mass 
approximately 12 cm m diameter (Fig 313), occupied the right side 
of the neck Large veins coursed over the mass which was mot able 
and not tender „ 

'ITc red blood count was 5,210,000 and white count 7,100 The 
basal metabolic rate was -f-12 The blood cholesterol level was 212 
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nig per cent A roentgenogram of the chest was negatne R( entgeno 
grams of the hands showed the cpiphvseal development of that of a 
child five vears of age (Fig 3H) 

A diagnosis of adenomatous goiter was made Because of the bone 
age, as indicated in the roentgenogram, it was concluded that a hvpo- 
thvroid state hid existed and that the basal metibolic rate wis nomnl 
at the time of .exammanon owing to restoration of thvroid function 
He seemed to have normal mental development A nght subtotal thv 



Fig 514 (Case II) —Bone age of fiye >ears in pauent aged ele\en >ear3. 

roidectomv and excision of a evsne mass of the left lobe were earned 
out, with satisfactorv postoperative convalescence The pathologic 
report was multiple colloid adenomatous goiter without h}*perplasn 
The patient was discharged from the hospital with instructions to take 
1 gram of thvroid everv other dav He continued taking the thvroid 
for several months and then discontinued it, and was not heard from 
for eleven vears 

In 1942, at the age of twentv two, the patient again returned to the 
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CJinic, conipJainmg of nerv ousness, irritability, fatigue and palpitation 
of several months duration There had !>een progressive enlargement 
of the neck for the last five or set >eais He had been forced to gne 
up work because of his symptoms 
Phv steal examination revealed die patient to be underdeveloped and 
with some mental retardation although thjrotoxic The pulse rate 
was 84 and the blood pressure 120 mm sjstohc and 8p mm diastolic 
There was a large, irregular, soft adenomatous mass m the th> rotd area 
Routine urine and blood tests were norma! The basal metabolic 
rate was 4-21 and the blood cholesterol value was 178 mg per cent 
Roentgenologic examination of the hands and wrists showed the bones 
to be full} developed The roentgenogram of the chest was negative 
A diagnosis was made of recurrent adenomatous goiter with h)per 
thv roidism and after admmistntion of lodmc for nine daj s, subtotal 
thv roidectom> was done The pathologic diagnosis was multiple col 
loid adenomatous goiter \v »th sccondar> h> pcrplasia 

SUMMARY 

Two cases of adenomatous goiter with hj pcrthyrotdism dc^ eloping 
m cretins have been reported Both patients had had adenomatous 
goiter since eari> childhood with hjperthjroidism developing at about 
the age of ten sears The first patient showed irrefutable evidence of 
V cretinism from btnh, with retarded growth and mental change When 
the patient was ten growth was markedly accelerated and evidence 
of thvroid dcficicnt> disappeared with the development of hjper* 
thvrotdtsm Th)roidectomj was earned out after thiouracil therapj 
Postoperative »i>xcdenia developed which is under control with desic 
cated th)roid The second case, although not showing objective evi 
dcnce of cretinism had the bone changes of h>poth\roidism Th> 
roidectom} was done and eleven jears later recurrent h^perthjroidism 
developed which was again treated b> subtotal th> rotdectomy 
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THE TECHNIC FOR SUBTOTAL RESECTION OF THE 
STOMACH FOR CARCINOMA 

S\M\JE1 r MmiSHAEL 

Various methods ha\e been proposed and employed for resection of 
the stomach for carcinoma since Billroth, in 1885, described lus second 
operatnc procedure for partial gastric resection This second operation 
IS knoa\n familiarlj as the Billroth II operation and consists of closure 
of the duided end of the duodenum and also of the transected upper 
end of the stomach, the jejunum being brought anterior to the trans- 
\erse colon and anastomosed to the most dependent part of the remain- 
ing portion of tile stomach Most of these resections of the stomach 
are essentnll) some modification of the Billrotli II operation Probabl) 
the most u idel> know n tj pc of such a modification is the Poh a method 
of resection of the stomach, which has proved to be a satisfactor> 
method in the hands of man> surgeons Von Fisclberg, in 1888, first 
reported the tjpe of resection which is now wkIc1> known as the 
Hofmeistcr method of resection of the stomach Ac the I ahey Clinic 
for some v cars now w c iiavc cmplo) cd a method utilizing slight modi- 
fications of the technic of the Flofmeister method of anastomosis, and 
m general this method has proved of value at least m our hands, and 
is an operative technical procedure which can be emplo) cd readilj in 
most cases 

IMPORTANCE OF TOTAL REMOVAL OF LYMPH NODES 
The technic of subtotal resection of the stomach for carcinoma is 
essentially the same as that for partial resection of the stomach for 
peptic ulcer whether gastric or duodenal However, the procedure 
must he modified somewhat because of certain technical considerations 
and because of the neccssitj of doing a somewhat more extensive 
excision for malignant tumor Obviously, any attempt to plan for the 
surgical removal of a carcinoma means that the growth must be 
completely removed along with all the adjacent lymph nodes to which 
the initial growth mav early metastasize In other words, as radical a 
partial gastrectomy must be done as possible and, if necessary, even a 
complete or total gastrectomy must be performed in order to remov e 
all tumor The tethnic of total gjastrectoiny has been described in a 
r79 
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previous publication from this Ginic* Great attention should be paid 
to the removal of the lymphatic nodes of both curvatures We believe 
It IS not onlv wise but of value to remove all the great omentum This 
can be done easilv as advocated b> Ogilvic The detachment of the 
omentum (Fig 31S) from the colon is extremely simple and actual!) 
requires less ligation of vessels than division and ligation of the gastro 
colic omentum 

Cuneo describes three main groups of perigastric lymph nodes 
the first group consisting of the nodes of the cardiac and lesser curva 
ture These nodes lie in front and behind the vertical portion of the 
cardiac orifice and follow the lesser curvature of the stomach vv all and 
the course of the coronary arteiy The second is the hepatic or p> lone 
chain which drains the lower two thirds of the greater curvature and 
the pyloric area The third is the splenic group, which is along the 
splenic arterj from the stomach to the hilus of the spleen, these glands 
dram the fundus of the stomach It is for this reason that splcnccromv 
should be combined with resection of the stomach m the presence of 
extensive involvement of this group of glands In planning anv resec 
tion of the stomach for carcinoma it is absolutelv mipcrative to he 
aware of the gland distribution and \er> carefully to dissect and 
remove all of these l^mph nodes along with the resected portion of 
the stomach containing the carcinoma As Ewing has pointed our, 
when a sufficient number of nodes arc carefully examined after rcscc 
non for carcinoma, few cases will be found to be free from invasion 
and the rerropjloric nodes and those of the lesser curvature are more 
often involved than the other groups Furthermore, nodes along the 
greater curvature cammonl> are present in the greater omentum It is 
not only necessary but a very practical procedure to remove the 
omentum as a whole, and this we rootincl> do 

OPtRAHVE STEPS 

Anesfhesia —Ac the Lahey Qinic all gastric resections, complete or 
partial, are now undertaken under fractional spinal anesthesia, using 
the method proposed and developed by Lemmon By this method com 
plete relaxation can be maintained or restored by minimal doses of the 
anesthetic agent, and this has proved valuable m reducing shod 
especially m elderly people, inasmuch as small initial doses can be giv ea 
at the Starr of the operation and renewed whenever found to be neces 
sary to prolong anesthesia and relaxation 

Incision —The operation is performed through a left rectus incision 
extendmg from the left costal maigin to the level of the umbilicus or 
below, the incision being made of sufficient length to allow any mtra 
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abdominal surgerj to be earned out readth Upon opening the 
abdomen a complete sur\e\ must be made to determine the extent 
of the pnmar\ gro\tth m the stomach and the degree of It mph node 
mtoUemenc along both cunatures and m the omentum The pento- 
neum must be examined carefuU> for metastatic deposits and this 
examination must include the pouch of Douglas The Iner should be 
examined for metastatic nodules and m the presence of li\er metastascs 
or etndence of other distant metastascs, resection of the stomach Mill 
prove of no xaluc and should not be done If upon examination the 
mabgnancN of the stomach proses to be operable, a pamal, suRicicntU 
Mide gastrectomi should be earned our 
fepforafion — It is important before beginning ant c.xtensnc mobili- 
zation of the stomach to ascertain if the gastnc lesion has extended to 
and imohed the pancreas, likewise, the extent of invohcmcnt of the 
h mph nodes around the celiac axis should be determined T*he pan 
creas and the celiac xxis maj be rcadilv xisuahzed b\ detaching the 
omentum from the trans\erse colon This allow’s the omentum to be 
retracted upward and opens the lesser omental caiitx (Fig ^Id), the 
stomach max be retracted in a similar fashion, exposing the pancreas 
and also the celiac axis, with the ongjn and the course of the left 
gastric or coronarj arten readiK \ isualized 
If resection of the stomach is not possible because of extension of 
the carcinoma to the pancreas or if I>mph node imoKcment around 
the celiac axis is too widespread to penrijt complete remoiaJ of this 
group of nodes, the stomach then max be hid back in its normal posi- 
tion and the omentum placed oxer the transverse colon without suture 
and the operation abandoned xnrhout an' nsk to the patient incurred 
b\ detachment of the omentum from the transx erse colon 
Detachment of the Omentum and Mobilization of the Greater Curva- 
ture of the Stomach —As ajreadx stated, the omentum can be separated 
xerx easilx from the transxerse colon (Fig 3l5) and remoxed en bloc 
with the resected portion of the stomach without the necessity of 
ligating more than two or three small bleeders This more complerelj 
than anx other method Ia>s open the lesser omental caxitx which not 
onix permits a more careful exaluation of the extent of the tumor but 
also facilitates the operation of partial resection 
The two laxers of the peritoneum (Fig 315) which enclose the 
anterior and posterior surfaces of the stomach fuse along the greater 
curvature of the stomach and along the first portion of the duodenum 
TTiese lax ers enclose the gastro-epiploic ' essels along the greater cun a 
tore After fusion, the txxo lavers pass down antenor to the colon 
where thex descend some distance to form the greater omentum and 
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then turn posteriori) and upnard as far as the transverse colon tvl 
they separate and envelop the transverse colon between the ante 
and posterior peritoneal lasers The anterior layer continues up t 
the pancreas, forming the postenor peritoneal layer of the lesser ] 
itoneal cavitv Accordingly, then, to detach the omentum and c 
the lesser omental cav itv , the omentum is grasped firmly bj the as 
ant and held and brought forward vvjth slight tension on the omem 
An incjsion can then be made ritrough the posterior layer of the pet 



Fig 31/ — Derachment of the ornenrum from tJie colon Traction js put on 
omentum and detachment »s obtained by incision of tlic postenor peritoneal I 
along the edge of the iraosversc colon The lesser omental cavity js easily opt 
by this maneuver 

Injert, The two penioneal Jaym are shown enveloping the stomach and co 
the anatomical relation of die omentutn to the stomach) colon and lesser oroe 
cavity also is shown 

nemn ^ the border of the coloq. r.ju:^jtqg the incision alopg the cm 
transverse colon. This can be done with but little hemorrhage. I 
colon IS then carefullj brushed from the omentum by gauze spor 
which permits opening readily into the lesser omental cavit)’. Oi 
one or tw Q V essels may have to be bgated at either end of the atrac 
ment of the omentum to the transv'crse colon The omentum m 
then be removed completely, with the part of tiic stomach to be i 
sccted. Tlve absence of extension of the milignmcy to the pancri 
and the absence of conglomerate fixed lymph nodes about the ceb 
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axis will then permit the operator to proceed \\ ith the resection of the 
involved portion of the stomach. 

Mobllizafion of the Lesser Curvafurc and Duodenum. — ^Vith the en- 
tire greater cimatiirc of the stomach mol)ili7cd by this detaclmient of 
the omentum, the dissection is carried down along the inferior border 
of the first part of the duodemim, thus completing mol>ili7ation of 



Fjg. 316— The omentum is separated from the transverse colon. The stomach 
with Its attached omentum is turned upward, dius opening into the lesser omen- 
tal cavity. This exposes the pancreas and permits visualization of the middle colic 
arter>’ and splenic vessels. 

the greater curvature of the stomach together xt ith its attached omen- 
tum and the first portion of the duodenum (Fig. 316). The lesser 
curvature of the stomach may then be mobilized by making an open- 
ing through the avascular portion of the gastrohepatic omentum. This 
is a thin, filmy structure along the lesser curv’atiire betxt een the right 
gastric artery and the coronarj' arterj'. A gauze sponge may be placed 
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around rhe stomach to pcnnit eJcvation of the stomach The nsht 
gastric artery may then be exposed easil>, divided and iigared (Ftg 
317) Mobihratjon of the first portion of the duodenum along its 
superior border can be completed easily All glands in this area, which 
include the retrop)lonc *ind the suhpvloric, should he remoied with 
the stomach 



tig 3i7 — <1 Greater cursatore of the stomach and inferior border of the pos 
tenor part of the doodenam have been completely mobilized The thin a'Jscu 
Ur gastrohepatic omentum alioie rhe Jessec curtature has been opened and i 
gauze sponge plated around the stoitudt to prxindc for traction and elevation 
of the stomach 

b The right gaitnc arrer> and tetn are esposed clamped divided and 
c, The gascrohepacic omentum « ligaced and the lesser curvature cleared The 
upper iiorder of the fint part of the duodenum is mobilized The duodenum « 
now read) for divioon 

Division and Closure of the Duodenum —The duodenum is now dt 
sided between clamps aboxjt an jnchbe>ond the p> lotus or well bc>ond 
rhe tumor The stomach may be reerseted upward and to the kh 5jd« 
of the abdomen 

Closure of the duodenum is obtained m one of tw o waj s (Fig 3 1^) 
The end of the duodenum is gi^ped above the crushing clamp bv 
Allis clamps, the crushing clamp removed, and a first row of sutures 
consisting of continuous suture of fine chromic ca^ut is inserted In 
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version and reinforcement of the duodenal stump is obtained with 
one or two rows of interrupted black silk. The closed end of the 
duodenum may then be buttressed against the head of the pancreas. 
Should it be necessar)' to remove a larger segment of the duodenum, 
the duodenal stump may be closed with a Connell stitch without em- 
ploying a crushing clamp, thus avoiding sacrifice of any of the duo- 



Fig 318.— Closure of tlie divided end of the duodenum, a, Allis clamps arc 
applied and the crushing clamp has been removed The first suture consists of a 
continuous stitch of chromic catgut. Imersion and reinforcement are obtained 
hj’ mscnion of interrupted stitches of black silk 

b, If the duodenum is shortened by radical removal of the duodenum with 
the gastric tumor, no crushing clamp is applied on the distal end. The open edges 
of duodenum are grasped ssith Alhs forceps and closure is obtained by inverting 
the edges with a Connell stitch This likewise is reinforced with interrupted silk 
sutures 

denum which might result in shortening of the stump and subsequent 
difficult inversion of the stump Great care must be employed in clos- 
ing the duodenal stump to prevent the possible development of a 
duodenal fistula, with adequate closure this should never occur. Trac- 
tion is then made upon the stomach upward and to the left. This 
maneuver permits easy exposure of the celiac axis and the origin of 
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the Jeft gastnc arrerj or coronary arter> js easily identified (Fig 319) 
The J>Tnph nodes in this region arc stripped up from the celiac a^is 
and the left gastric irterv is dnided at its origin from the celiac axis 
Mobilization of the stomach is continued on both curvatures xvtU 
bejond the tumor, great care being taken to remove ail fartv and 
areolar tissue from either border of the stomach m order to permit 



F)p 319— The duodenum has brciJ dinded and doseti by inicrs/on «itli cJi 
gut and lajcred sutures of »ilk TIic st<Mnach lifted upward and to the !«h 
Note exposure of the left gastnc vessels The left gastric vessels ma) now te 
divided and ligated stripping ah nodes from about the celuc axis 

safe inversion of tlie upper half of the transected end of the stomach 
and to permit accurate and safe approxiinition of the jCjunum in estah 
lishing the gastro;ejunal stoma 

The stomach is now thoroughiv mobilized u ell abo\ e the site of the 
carcinoma, a wide margin of normal gastric tissue should intenenc 
between the line of transection and the tumor 
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Section of the Stomach -The \on Petz clamp is no« placed across 
the stomach at a point aiell aboie the carcinoma and the clips are in 
scrtedh> the machine {Tig 320) The stomach is dnidcd lietw eeia the 
double roai of silver clips hj actual caiiterv The malignant tumor 
vv ith the omentum and all the nodes k then removed cli bloc 

Gastroic|iinal Anastomosis -We mav novv proceed with the cstah 
hshment of the gastrojejunal anastomosis A long loop of ]epinuni is 
brought anterior to the colon with the ptovinial loop of the je)tinuin 



Fig 320— Transection of stomach above tumor Note application of ^on Petz 
clamp A double tow of clips is insetted and division of the stomach is made by 
cautery between the tn o rows of clips 

bemg placed at the greater enrtature of the gastric stump A gastro 
jejunal anastomosis is done after the manner of Hofmeister The upper 
half or lesser curtature half of the transected end of the stomach, tvith 
clips m place is im erred t\ith a row of chromic catgut, reinforced 
with interrupted mattress sutures of silk (Fig 321) The jejunum is 
then sutured with interrupted sutures of black silk to the lower half 
of the transected end of the stomach where the stomal orifice is to be 
established This forms the first posterior suture la> er Incision is made 
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into the jejrnul wall opening into tfie lumen and the stomach is like 
wise opened by cutting a\xa> the row of clips corresponding to the 



Fig 321 -Resroration of gssrroKiunol cominmty a The lesser curvature hall 
of tlie dmded end of the stomach has been inverted with cl ps irt place by a con 
tinuous suture of chromic catgut which is reinforced with interrupted »Jk su 
tures The (ciunum is attached to the gastric stump by a row of mternipted s Ik 
sutures This forms the first posterior row of sutures /nctsion is made into the 
jejunum and the stomach is opened into by cutting atvay the row of dps 
b The second posterior suture consists of a continuous interlocking catgut 
sHA'ist v-V.-ich diA WHisva. 

c The manner m which the catgut stitch is placed at the end of the gastro- 
jejunal anastomosis it is then connnued as the Connell stitch on the antenoi 
suture row 

d The second posterior suture lb) is continued anteriorly as a Connell st tch 
to form the first anterior row of surure mateml 

length of the incision into the jejunum A posterior row of continuous 
interlocking catgut is used to form the second posterior layer of 
stitches This catgut suture is continued as a Connell sowre to fonn 
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the first anterior row of sutures thus closing the rent made into the 
stomach and jejunum and forming the stomal orifice betw een the end 
of the gastric stump and the lateral will of the jejunum The anterior 
suture line is then reinforced with a second lajer of interrupted black 
sillv sutures (Fig 322) A portion of the jejunum just distal to the 
stomal onfice is buttressed against the closed end of the stomach 



Fig 322 —a Completion of the gastrojeiunal anastomosis Interrupted black 
slk sutures form the second and reinforcing anterior suture line The distal un 
opened jejunum is buttressed against the imerted end of the stomach 

b The angles of the anastomosis are reinforced by tying m a tab of omentum 
at either angle 

thus reinforcing the suture line The angles are further reinforced by 
tj ing m an omental tag on either curvature of the stomach at the ends 
of the gastrojejunal anastomosis This completes the gastrojejunostomy 
after resection of the stomach for cancer 

COMMENT 

This modification of the Hofmcister method has pro\ed to be a 
most satisfactory method of restoration of gastrointestinal continuity 
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We ha\e employed it routindy jn all of our parrnl resections for 
carcinoma 

It IS advantageous to place the proMmal loop at the greater curvature 
and to make the anastomosis anterior to the colon We hive not em 
ploved an cnteroenrerosrom> between the proximal md distal loops 
of the )e)vmum nor have x\e found it to be necessarj or desirable 
There has been no difficult} xvith olistmction arising in the anterior 
tjpe of anastomosis with this t>pe of restoration of gastrointestinal 
continuity The abdominal wall is then closed in layers with chromic 
catgut The suture line is reinforced with numerous retention sutures 
of heav} silk and the skin is approximated with mterrupted sutures of 
fine black silk 

This modification of the Hofmeister method of restoration of gas 
tromtcstmal continiiitv after resection of the stomach has proved of 
undoubted value in our hands and b\ this method we have been able 
to reduce the mortality to a ver> saiisfactot) figure For the last few 
vears the morralitv following partial resection of the stomach for 
carcinoma when this method was emploved has been approvimafelj 6 
per cent It is out belief that removal of the omentum facilitates 
mobilization of the stomach and permits more extensive removal of 
glands and a more accurate eviliiation of the openbilirv in cases of 
nnhgnancy of the stomach 
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THE MANAGEMENT OF THE CERVICAL RIB SYNDROME 
Rvipn Awxms 

The cer\ical rib s\ ndrnnie is n clinical cntit\ charictcnzcd b\ signs 
of neurologic or \iscular disturbances in the neck and upper cxtrcinitj , 
and caused b\ abnormal pressure upon the ncr\cs or blood \csscls at 
the base of the neck ^ “ 

The facts that the SMiiptomatologx produced b\ a ceraical nb is 
\arnble, that a large niajorin of cervical ribs produce no sviuptonis 
that bilateral cervical ribs often arc accompanied bj unilateral svnip 
toms onlv , that s> niptoms s) non) nious vv iih cerv ical nb s) ndronic arc 
frequentl) encountered without a demonstrable cervical nb (scalenus 
anticus sjndromc) ha\c contributed to the difficulties of diagnosis and 
prompt selection of proper thenpv in this condition Wc have had 
twent)-four patients m the past fifteen vears who required surgical 
treatment to relicv e their s> mptoms, and it is upon that group of cases 
that this report is based Tlic vanabibt) of the presenting complaint 
is illustrated b\ the finding tint four were treated b\ the orthopedic 
sen ice, six b) the surgical service, and fourteen bv the neurosurgical 
service Not included here is a group of thirtv-onc cases with the 
t)pical scalenus anticus svndroinc unaccompanied b) a cervical nb 

ANATOMY 

An intimate knowledge of the anatomical relationships of the bones, 
muscles, blood vessels and nerves in the lower cervical region is cssen 
tial to understanding the pressure phenomena which account for the 
sv niptoms produced bv a cervical nb, or to carrv mg out a safel) con- 
ducted operation for relief of a patient 

The scalenus medius muscle ongmates from the postenor tubercles 
near the tips of the transverse processes of the second, third, fourth 
fifth, sixth and seventh cervical vertebrae and descends closely ap- 
proximated to the vertebral column to insert broadly into the upper 
surface of the first nb behind the subclavian groove (Fig 323) The 
scalenus anticus arises similarly except from the antenor tubercles 
from the third to the sixth cervical xettebrae, and is attached by a 
tendon to the scalene tubercle in front of tfie subclavian groove The 
cervical nerves from the fourth doxvmvard, thereby including all the 
nerves which contribute to formation of the brachial plexus except 
the eighth cervical and first thoracic, must pass through the narrow 
691 
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silt between the scalene bundles equal m thickness only to that of tht 
transverse process tips as they emei^e from the spinal canal As they 
pass downward to form the major components of the brachial plexus 
they he betxveen the bellies of the scalene muscles Slight alteration of 
these relationships may produce pressure on the large sixth and sexcnfj) 





Fig 121 —Anatomical drawing of boncs, muscles and nerves 

cervical nerv cs and cause i^mptoms Among the possibilities are faulty 
posture, arthritic spurs, spasm of the scalenus anticus, or a rib bu^ 
off the fifth or sexth trflnsxerse processes The eighth cervical and firfl 
thoracic nerves, mainly distributed peripherally to the medial side o 
the ami, forearm and hand, are situated too low to suffer from com 
pression between the scalene muscle bellies However, they unite just 
above the rigid first rib and behind the fixed subclavian artery, antcriot 
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to ^%hich is the taut anterior scalenus tendon, and are particularly vul- 
nerable to pressure from a long seventh tnins\erse process or se\cnth 
cer\ical rib. In like manner, such abnormal bone as it protnides for- 
ward beneath the scalenus medius, and sometimes attached by a fibrous 
band or actual articulation to the first nb, may compress the sub- 
clavian arter>’ against the anterior scalenus. 


PATHOLOST 

In order to achieve greater darin* than is possible in printed photo- 
graphs of roentgenograms, tracings of the abnormal bony anatomy seen 



Fig 324—4, Right cervical nb with mass, amculanon with first nb, long left 
seventh ceni^ transverse process. There were no sj-mptoms. Cemca! nb was 
removed to prevent aneurj-sm 

b, Bilatei^ cemcal ribs with long antculation to large niberclc at first nb on 
left S)'mptoms were on left side onl> and were relieved by resection of the left 
cervical nb only, without scalenotom> . 

c, Bilateral palpable cervical nbs There was pam on the nght side only. 
Pseudo-articulation to first nb on nght Relieved bv nght scalenotoniv and cer- 
vical nb resection 

d, Left palpable cervical nb with svmptoms, relieved bv scalenotomy and re- 
section of cervical rib- 

on the roentgenograms of cases illustrating tv^iical \ariations have been 
made and are reproduced (Figs. 324, 325 and 326). In all cases, the 
side of sj’mptomatic involvement is indicated by shading. It may be 
noted that some of the bilateral cervical nbs are as large on the svinp- 
tom-free side as on the painful side. 

DIAGNOSIS 

In this group, the youngest patient v\as eleven, the eldest fiftj'-siv, 
the mean age tw entj’-three, but a large majontv* were between the 
ages of tw enty and thirrv' years. There w ere three males and tw ent>*- 
one females. In only two was trauma suspected. On the other hand. 
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Aynesuorth emphasized thar traiinumm nas an enologic factor in SC 
per cent of liis tucnrs cases One of oiir pitients Ind lost 15 pounds 



Ijg 325 — a, Bilateral ccrsical nbs palpable only on left Fibrous articulation 
to Iclt first rib Pam and numbness on left side Relieved by left scalenotomy 
and resection of cervical nb 

b, Bilateral cervical tibs but sjmptoms (pain and atrophy of hand mtialcj) 
present on right side onl^, the side with the shorter cersical rib Pain was re 
lieved but atrophy persisted Right scalenotomj and ctcision of tip of cemca! 
rib were earned out A fibrous band from tlie cervical rib to the first nb trss 
compressing aner> and medial cord of pletus 

c, Bilateral cervical nbs Mild jjTnptoms on right side for five months Aewt 
pain on right following gynecologic operation m Trendelenburg position Re 
lieved by scalenotomy on!) 

d, Left cenical nb with shoulder pirn for one >ear There was a psIpaW* 
mass The patient had lost 15 pounds m weight TTiere was a tumor m the left 
lower lung Carcinoma of lung with cervical meustases was first suspected Then 
was no metastasis on neck exploration The mass was a palpable cenical nb 
lieveil by scalenotomy and excision of cervical tib Lung tumor was etcised aii5 
pnned to be a tuberculoma 



Fig U6-J, Bilateral symptoms from bilateral cervical ribs Relieved by sea 
lenotomj and resection of cervical nb on left and scalenotomy only on right. 

b. Bilateral cervical nbs and symptoms Bilateral scalenotomy vnth excision of 
a fibrous band from cervical nb to first sib on right side only Symptoms vtte 
reliev ed 

in weight in the jear preceding s\niptonis In several the posture was 
noticeably poor For most of the cases, however, one cannot assign 
a reason for the sagging of the shoulder girdle or excessive clevaoon 
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of the sternum and first nb ^\hich caused pinching of the bnchnl 
plcMis or subcla\ian arterj betucen the cctMca^ nb and scaWnus 
anticus muscle Perhaps actual growth of the ccrvictl rib has been a 
cause, although it would be unhkcK lievond twentv )cars In one 
patient a gjnccologic operation in Trendelenburg position may hate 
precipitated the syndrome b\ pressure from shoulder braces during 
the operation Poninicrenkc and Ristecn have reported four similar 
cases The subclatian \cin is nreU intoUed, but one of our patients 
had \enous congestion which prompiI\ tlcircd after operation 
Once the sjndronic is established, its \icious or c>clical nature is 
well recognized, but the essential paibologic process is that of pressure 
second U) to disturbed anitonutal relationships 

SYMPTOMS AND SIGNS 

Ihe s}niptoms arc m some eases acute, direct and unniistikablc, m 
others bizarre and \ ague Jelsma’s classification of s\ mptoms has prov cd 
useful In Table I arc listed the s> mptoms encountered m the t\s cnt> - 
four eases It is helpful to remember that one or another SMnptom 
complex will predominate, depending upon wlicthcr the focus of 
pressure is high or low m the neck, and whether \ascular, somatic 
or s>mpathettc nerve compression is the principal factor Swank and 
Simeone have stressed the variable effects of inferior versus superior 
t>pes of compression 

Pam of some degree occurred in all except one patient That pa- 
tient had a large, palpable cervical nb over which an enlarged sub- 
clavian artery coursed, and removal of the nb was thought wise to 
reduce the likelihood of an aneurysm fonmng The pain was described 
as dull aching by sixteen patients and dull deep bv four patients There 
was a sharp stabbing pain m one patient Numbness was the second 
most common complaint (thirteen patients) and was often intermit- 
tent Pam, numbness, or a dull ache was complained of m all the per 
ipheral distribution of the brachial plexus Almost everyone is familiar 
With the pain, numbness, paresthesia, atrophy, c>anosis, reduced radial 
pulse that may occur m the extremity proper Less commonly appre- 
ciated IS the fact that pain may also be referred to the scapula, the 
anterior chest wall, the neck, the cervical spine and the ear The loca 
tion of pain was arm, ten patients, forearm and hand, ten, neck, nine, 
and chest wall, five Many of these patients had a t> pical body attitude, 
with elevation of the shoulder, being careful not to abduct the arm or 
turn the head suddenly toward the painful side Weight bearing, and 
sweeping, or repeated rotar> movements of the arm of any sort may 
be especiall> aggravating 
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TABLE I —SYMPTOMS IN -nVEVTV-FOUR CASES 


Inchience 

Avtrage duration 
Shortest ‘ 

Longest “ 

Mean 

Average age 

Youngest 

Oldest 

Mean 

Sex 

Alale 

Female 

Predisposing Causes 
Traumatic 

Tails or strains 
Gynecologic operation 
Nontraunutic 

Spontaneous onset 
Loss m weight 
Primary Symptoms 
Palpable mass 

Tenderness over anterior scalene 
Pain 

Numbness 
Tingling 
Change in pulse 
Blood pressure difference 
Remission of s>mptojTis 
Limited abduction of arm 
A'enous obstruction 
Secondary Symptoms 
Analgesia 
Weakness 
Referred pam 
Atrophy 
Cyanosis 

Temperature changes 
Tremors 
H> perhidrosis 
H> pcresthesia 
Type of Tam 

SInrp stabbing 
Dull, deep 
Dull aching 
Gripping 
Burning 
No pam 

Location of Tam 
Neck 
Arm 


38 mos 
S " 
192 “ 

24 “ 
27 yrs 
II " 
56 “ 

23 ” 


21 


{iVtf yrs) 

(16 yrs) 
(2 yrs) 
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Shoulder ^ 

Forearm and hand 1® 

Chest wall ^ 

Scapula 

Face or ear ^ 

Response fasorable to procaine Wock (recur 
rencc after rune months) 1 

A palpable mass ^tas found m the lower neck m twelve cases Tlie 
anterior scalene was tender to palpation in ten There was noticeable 
atrophj of muscles m sw This was most common!) observed m the 
intnnsic muscles of the hand which are supplied bv the ulnar nerve, 
arising off the medial cord of the plevus (eighth cervical and first 
thoracic) and the nerve roots most frcquentlv compressed 
Differential blood pressure readings were not recorded m our series 
There was hemilateral reducuon of radial pulse m nine cases Signs of 
vasospasm, sweating, intermittent pallor, coldness were encountered 
in onl) two cases There were two cases with signs of s)Tnpathetic 
nene imtation sufficient to indicate sv mpathectom) as a part of the 
operative procedure One patient had relief for several months after 
procaine iniection of the scalenus anticus muscle, and operation for 
recurrence gave permanent relief We have not routmcl) used procaine 
block as a diagnostic test Ail of the cases had a cervical nb demon* 
strable bv roentgenographv In sixteen instances the cerncal nbs were 
bilateral, but onlv three of these patients had bilateral sjTTiptoms 
Scalenoromv alone was used as the operative procedure for relief of 
svmptoms in eight cases Although the cervical nb was left m situ, 
seven of these eight obtained relief and on!) one is included m the 
group of five w ho had incomplete relief The cases prov e that scalen- 
otomv alone without removal of the nb is often sufficient to relieve 
the patient. We hav e considered scalenotom) alone an adequate opera- 
tion, however, onl) when it obviouslv accomplished sausfactor) de- 
compression of the nerv e roots or subclavnan v essels ^Vhenev er there 
was displacement or impingement of bone upon these structures (four- 
teen cases), removal of the nb also has been done to mcrease the 
likelihood of relief Fmallv , subclav lan distortion (tvv o cases*) or actual 
aneurism (one case) secondarv to pressure from a cervical nb against 
the V essels w e now believ e to be an indication, that the nb should be 
remov ed in addition to division of the scalenus anticus 

DIFFERENTIAL DIAGNOSIS 

If the foregomg s)Tiiptoms and signs are presented with a cervical 
rib or abnormallv long transverse process either palpable or demon- 
strable bv roentgenogram, ordinanlv there should be little difficulty m 
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diagnosis The scalenus anticus ^ ndrome u jthour a cervical rib is 
almost identical chnicaliv Donald and Morton have suggested that 
one name be used for both conditions Tenderness on pressure over 
the anterior scalenus and relief bv procaine injection mav occasionallv 
be of aid in distinguishing between this syndrome and toxic ncuntis 
or cerv icaJ arthritis Ravnauds disease rarely occurs unilaterally , eves 



.p- ’ ' 

Fjg 327 —An incision J to 6 cm in length is made 2 cm above anJ roos^i 
parallc! to the clavicle ITie medial end hes over tlie literal third of the cb'icultf 
on^n of the sternocleidomastoid muscle 

tends to be quadrilateral in its vasospastic manifestations, and is fo) 
lowed by a characteristic response on exposure of the extremity m 
cold A ruptured supraspinatus tendon or subacromial bursitis produces 
tenderness and perhaps a palpable mass ar the pome of the shoulder or 
over the humerus rather than over the anterior scalene, and is accom 
panied by vascular or neurologic changes m the extremifi 
Unless the svmptoms and signs arc marked, the rib very 
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danger of senous circulator\ deficienc\ imnuncnt, or the bone obn- 
ousU grown into the brachial plexus, a trial of consci^-ativ c thc^lp^ 
IS justifiable Reichert thus relie\ ed sixt\ of se\ent\ -four patients with 
SMnptoms of scalenus anticus s\ndrome It should be designed to re- 
lict e pam, break the mcious c\clc of imtation pain-imwtion, and 
relax the scalene muscles ObtiousK, with a certical nb present as a 
fixed permanent jaw of the constricting mechanism, the onl\ hope of 



Fi? 328 -tf, The plaomia, extenul jugular rein and superficul cenical fasaa 
are dinded and the wound margins retracted "nie lateral third of the clavicular 
ongin of the sternocleidomastoid muscle ts retracted medialh, the supraclavicular 
fat pad which overlies the scalenus aoocus separated b> blunt dissection, and the 
infenof bellj of the omoh>oideus retraaed upward. The deep cemcal fasaa is 
incised, the phrenic nerve mobilized from the antenor surface of the scalenus 
anticos muscles along which it courses obliqueh downward from the lateral to 
the medial side of the muscle The phrcrac nersc and internal jugular vein are 
retracted medial]) 

b. The scalenus anticus muscle in its tendinous portion is dissected free of the 
important adjacent structures and disided These arc mcdiall), the superior sur 
face of the subdamn vein, anterrorl), the lateral surface of the internal jugular 
vein posteriori), the apee of the pleura and brachial plexus laterall). the sub- 
clavun aner> Unless the transecaon ts attempted too close to the clavicle, the 
ihoraac duct is not endangered It ts sometimes necessars to divide the trans- 
verse scapular arterj which crosses the tendon antcnorl) to facilitate exposure 
The cervical nb is resected from between the brachial plexus roots The wound 
is closed in Ia)ers 

success with consenatite therapj lies m relaxing the scalenus muscle 
which forms the other jaw Once reixxed and the c\cle of sequence 
mtemipted, relief ma\ last for quite a whde A. period of bed rest, 
sleeping on the back with the head flexed and the shoulders held for- 
ward b\ pillows, support of the shoulder b\ an arm shnir when am- 
bulaton, posture training, phx3ical thcrapx to dexclop the trapezius 
muscle, and procaine injection of the scalenus anticus, are among the 
nonsurgical measures sometimes helpful 
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OPERATIVE TREATMENT 

The operative technic is described m Figures 527 and 328 il]u^ 
trated for the left side Anesthesia is by inhalation or regional infilcn 
tion The patient lies upon his baciv, uith the head rotated far to tht 
nght and a thyroid bar under the shoulders 

TABLE a —OPERATIVE STATISTICS 
The wency four operated cases had a cervical rib on 

Left side only 4 

Right side only 4 

Both sides Id 

Total 24 

Symptoms were produced b) 

Unilateral left cervical nb 4 

Unilateral right cervical rib 3 

Unilateral right cervical nb with no symptoms* 1 

Bilateral cervical ribs 

Left side only 8 

Right side only S 

Both sides 3 

Total 24 

Operation tv as performed 

Left side only 4 

Right aide only 4 

For bilateral ribs 

Left side only 7 

Right side only 5 

Both sides? 4 

Total 24 

• Operated for large rib mass for fear of aneurysm 
f One case in 1931 had prophylactic operation on second side 

Type of Opemuon 

Uft Right Bdawnl 

Excision cervical nb onl> 2 * 

Scalenotomy only J 5 

Excision cervical nb and scalenotomy J I 

Plus division of fascial band 1 3 

Plus disarticulation from first nb 1 1 

Scalenotomy and sympathectom} 1 

Plus excision of aneur>sni 1 

One patient had different operations on two sides— I extra operation 
Two paaents had different operations on two sides— 2 extra operations 

Resiilts 

Complete immediate relief 

Complete relief within 3 mos . 

Incomplete relief j 

No preoperative complaints (impending aneurysm) 

Total ” 
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THE ROLE OF THE NEUROSURGEON IN THE TREATMEN 
OF PAIN 
GitnrRi Horrw 

lNrR.^cT\i!iE pam occurrmg m various areas throughout the boJ 
and due to a great n anen of underlj mg conditjons is the compbu 
of a large number of patients who are referred to ncurosiiigcons m tf 
hope that some t> pe of operanon upon the nert cs or the ner\ o«s 
tern maj gn e either permanent relief or it least a considerable perii: 
of allct lation w ithout the use of habit forming drugs It is nor t! 
purpose of this commonication to take up m derail e\er> conceivab 
condition which comes withm this categQr> , but rather to review son 
of the most usual condmom and to indicate bneflv what maj be a 
comphshed for rhem For this purpose ic would seem best to conudi 
the regions of the bodv under the following headings (I) tbeliM 
and face, (2) the neck, shoulden and arms, (3) the trunk, and (4) tl 
pelvis and legs 

t THI HIAO AND FACS 

Headache of course is the commonest t) pe of pain m this area, and 
after elimination of the various t)pcs of headache due to nonsiirgic^ 
disorders, there are such conditions as hrain lumor^ hratn aheess, suh 
dural hematoma, increased vuracramal pressiire uithotn tumor, ckran 
or subacute arachuoidius, which must be considered diffcrcncialh snd 
the appropriate treatment applied In man) persons sofFcnng from out 
of these conditions the historj and neurologic findings w ill accompleh 
the diagnosis, but in manv doubtful cases recourse must be had to an 
air injection of the cerebral ventncles— b) direct taps when incrtasfil 
intracranial pressure exists or b) spmal encephalograph) when 
pressure is normal In the case of bnin tumors, complete removal whtn 
possible is the trcacmcnt of choice and m about 50 per cent of tunion 
such removal has been found feasible However, in mmj instanto 
radical partial removal and decompression roav be all that can be ac 
comphshed Bram abscesses should be drained or m some instance 
extirpated and followed b) injections of pemciUm Subdural bcf’’* 
tomas as a rule can be evacuated through simple smil! trephine open 
mgs these being placed over each panetal region m the case of chronic 
hematomas, or m tlie temporal regions for the acute or subacute n pt 
Increased intracranial pressure without tumor, the so called ebroju 
arachnoiditis, is usinllv dii^osed b> finding normal ventricles lu 
patient who has headaches and choked disks, but no localizing P ^ 
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nomena \ simpk subtemporal decompression is sufHcienc to alle\ jate 
this condition in almost c\cn instance Another npe of headache is 
that uhich occurs after hejd vtptry \\ hen persistent, the best form of 
treatment for this condition is an ox\gcn or air encephalogram, \\hich 
ma\ ha\e to be repeated Such headaches arc relieied b\ an air in- 
sufflation in probabU at least 5O per cent of the cases 
UTien one considers other ts pcs of pain occurring in the head, true 
mgeimml or trtfactjl neirrjl^iJ (tic douloureux) is b\ far the most 
frequent condition seen b\ the neurosutgeon In most instances the 
diagnosis is simple ITic patients oun description of paroxismal bouts 
of pain referred to one or more areas supplied b\ the trigeminal ncnc 
B usualli sufficient These pains, which conic on abruptU and end in 
the same was, with usualK an cntircK painless interim between such 
attacks, are irutiated bs such things as talking, eating, swallowing, 
touching the face lightU or c\cn bv a current of air striking the face 
Often there is a single area m some ponion of the face which when 
touched will set off a paro\%sm This is known as the ‘ mgger point ’ 
In the earh and mild neuralgias conscrxatwe medicinal treatment ma\ 
be helpful, but almost ine\ itablv patients will c\cntuali\ need surgical 
aid Alcohol injections to the \anous branches of the trigeminal will 
give prompt relief, usuallv for penods of about a \car, but in some 
instances patients hue been reUeied b^ this means for as long as three 
to file jears If the patient has a true tngemmal neuralgia, and if the 
alcohol has penetrated the nc^^c fulK, there will alwa\s be relief The 
reason for the saving that ‘alcohol injections arc often not effective 
IS that either the patient is not suffering from a true trigeminal neu- 
ralgia or else the alcohol injection has not reached the substance of the 
nerve itself but gotten into the tissues around the nerve 
In addition to tngemmal neuralgia, vanous other tvpes of facial 
pain occur m the general area of the trigeminal field A.mong these arc 
the spheiiopahune (Sluders), geniatUte and 'i,JTtouf neiiralgus haz- 
wg rebtton to daital infections, together with pains which mav be 
transmitted over the sv-mpathetic nervous svstem via the blood vessels 
In mv expenence surgical attempts to relieve these pains are futile, with 
the exception of those which mav be related to smus or dental infec- 
tion. Such infections obviousU should be treated appropnaceI> in the 
hope that the neuralgia w ill then subside Some of the so-called sv m- 
pathetic neuralgias are greatlv benefited bv a long continued course 
of small amounts of belladonna and phcnobarbital 

Another not infrequent head pam is that occurring m the occipital 
remon, extending upward toward the vertex and toward the front of 
the head This mav be a true parowsnial tv pc of occipital netiralgn, 
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or the pam may be due to a severe grade of cervical arthrms UTi 
mtracrable, and not helped by simple medical means, an occipi: 
neurectomy as a rule gives prompt relief A Jess common pain is t!' 
due to temporal artenm Here there is cKquistte tenderness over t 
superficial temporal arter>, together with some reddening Rditf 
obtained by excision of that portion of the artery involved 
Vnmary cancer of the javis aad tongwe produces severe, pereiste 
pain in the branches of the ingcmmal nerve winch arc involved Hu 
pains maj often be relieved b> deep alcohol injections of the ti 
gcminaJ divisions or in some instances by intracranial section of t 
rrigemmaJ root together w nh the root of the glossopharvngca! ner 
if the latter area is involved 


2 THE NECK SHOULDERS AND ARMS 
A fairly common condition causing pam which maj involve t! 
neck or shoulder region and in addition extend down one or boi 
arms is the so-callcd sealants aitticus syndrome Roentgenograms t 
the cervical spine ma> or ma> not show unilateral or bilateral ceewe 
ribs As a rule there is tenderness over the brachial plexus region i 
the affected side, and the radial pulse can be obliterated by putting tl 
arm on the stretch xvhen the head is bent backward and ttn« 
coward the opposite side (Halsied maneuver) Division of the scalcm 
tnticus muscle affords relief b) taking pressure off the brachial pletu 
Sometimes ic may be necessar> to resect the cervical rib ThiJ m 
drome is sometimes simulated by a ruptured nttenenebral disk m tf 
cervical region, but roentgenograms may help to clear this diagnosi 
An ox>gcn spinogram of the cervical area may show a filling dfftr 
Atrophy of some of the hand muscles is often present w hen a dis 
presses against the cervical nerve root These disks ma> be remove 
at operation or the nerve decompressed if it is not feasible to remoi 
the disk 


Both of the conditions just mentioned ma> have symptoms and 
similar to those of a cerxteal cord twnor With the latter, howercf 


pain IS likely to be more pereistenc than intermittent and 
changes up to the level of the lesion arc frequent I ikewisc, in tuinoc 
the deep reflexes below the lesion arc cvaggenced the tntil protcif 
of the spinal fluid is elevated, and there is often a subinchnoid bloc 
demonstrable by the Queckenstedt test Extramedullary tumors arc tv 
tremelj favorable and can almost always be removed successful!) vut 
entire return of spinal cord and nerve function Metastatic and tntn 
medullary tumors also occur in this as m other regions of the wr 
The former are prone to cause pam, the latter much less so In ho 
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these latter tumors palliauvc measures arc usuall> all that can be ac- 
complished One of the infrequent t>pes of malignanc) \shich causes 
pam in the shoulder and arm is the Pancoast ttmtor of the upper lobe 
of the lung These, of course, can be diagnosed rocntgcnologicall> , 
and if the tumor is inaccessible, a high chordotomj on the opposite side 
often gives considerable relief. 

the ^ phjtitoin Imib^ dtscoittfort and RayiiJUtfs disease arc 
other causes of pam m the amis or hands Cerv ical sv mpathectom) is 
the procedure of choice in these conditions, and the results in Rav- 
nauds disease arc usuallv brilliant. For causalgia, this procedure is 
effective m perhaps half of the cases 

3 THE TRUNK 

In this area of the bodv, metastatic malignancy and benign cord 
itnnurs are the most frequent conditions for which neurosurgical aid 
IS sought Radiation treatment for the former should usuallv be tried, 
but if pam persists, a chordotom> well above the level of growth 
should be performed if patients are iikel> to have a fairU long sur- 
vival The usual neurologic and spinal fluid studies will ordmanI> 
suffice to diagnose the level of cord tumors, and when bone has become 
mv olv ed b> a malignant grow th this w lU be shown b> roentgenograms. 
''Dinnb beir twnors, involvmg the chest as well as the spine, are un- 
common but arc usually bemgn and can be removed from each area 
bj separate operations 'Intercostal neuralgia ’ or radiculitis and post- 
herpetic pain around some portion of the trunk are conditions for 
v\hich procame followed b> alcohol injections into the nerves para- 
vertebralij ma> be tried, or m the case of herpes, procaine mto the 
skin where it is cxiremel> h>peresthetic Occasionallv postenor 
rhizotom) of the nerv es mv olv ed must be resorted to 

The gastric and renal crises of lues cause sev ere pam in the abdomen 
and kidney regions, respectiveU If not affected b> antileutic treat- 
ment, thev can frequently be relicv ed bv chordotomy Ruptured inter- 
vertebral disks causmg pam m the trunk are extremely rare in the 
thoracic region, but if such a condition can be diagnosed the disk, of 
course, should be removed 

4 THE PELVIS AND LEGS 

In these low cr parts of the body , again primary and metastatic malig- 
nant twnors play a prominent role m the causation of intractable 
pain When such conditions arc inoperable, chordotomy, usualK bi- 
lateral. IS as a rule the treatment of choice However, the injection of 
0 5 to 1 cc of absolute alcohol into the subarachnoid space at the 
proper level for the pam may be tried 
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Large numbers of patients suffering from low back pain and pain 
do\\n the sciatic nerve area have been found to have a ruptured inter 
tertehral disk or disks Some 05 per cent of these protrusions occur 
between the fourth and fffth Juinbar vertebrae or between the fifth 
Jumbar and the sacrum RareJ) the> arc in the upper lumbar areas 
and not mfrequentlj thcj arc multiple The historj of chronic, mm 
mittcnt bouts of low back pain, with pain usually radiating down tht 
back of the leg, is highl> suggestive of this condition Examination 
shows 1 varietj of signs such as difficulty m bending forward, a list 
toward the side of the lesion, inabiht) to have the examiner raise the 
leg on the affected side up to in angle of perhaps 45 degrees without 
causing severe pain cither m the low back or down the leg and a 
h>peschesu along the back of the thigh, over the toes or lust below 
the external malleolus The ankle jerk on the affected side nu) be 
absent When there is difficult) with the diagnosis, a lumbar puncture 
and lumbir spmogram with o\)gcn will serve to rule out tumor If 
the pam js sufficient!) persistent and prevents the patients usual ac 
tivitics the disk should be removed Most patients do extremely well 
after such a procedure, but the results are disappointing in a smiil 
percentage of cases 

Loucr spinal cord and cMda equiiia tumors cause pain m the low 
back and legs The pain is persistent rather chan intermittent as in die 
case with ruptured disks, while the reffev and sensory changes are 
likel) CO be more pronounced Lumbar puncture as a rule sfiowi 
xanthochromic fluid with a high protein content, and often a sub- 
arachnoid fluid block Pam i$ almost alua)s relieved b> removal of 
the tumor 

Scar tissue from an old lumbar fracture w hich his injured the caudi 
equina max give severe pain around the hips or down the legs An 
attempt ma) be made to deal with the scar locally, but often rccoune 
must be had to a chordotomy Intractable "netmtis'” of the ratiJi 
equma without recognizable cnolog) may likewise call for a chord 
oromy if it does not >ie}d to conservative measures 

Caustlgta^ Raynaud's disease and endarteritis ire t)pes of pun m 
the lower extremities which require sympathectomy’ As stated before 
the chances are about even that the dusalgic pain will be benefited, 
and if not, the onh other treatment of known value is chordotoinvt 
although one or two instances of excision of the corticil center fot 
pun of this character have met with success 

The lightning pains of lues occurring m the legs as a rule are anien 
able to chordotomv’ if unrelieved b) medical treatment, and the sinie 
wjvcrativ c procedure Ins occasional!) been found the on!) means of ^ 
rebev ing sev cre degrees of pun from osteoarthritis 



CARCINOMA ASSOCIATED WITH ESOPHAGEAL 
DIVERTICULUM 

Report of a Case 
\\ ^LTTR R Hoo\fr 

An esophjgeal di\erticu!uni is a rare occurrence in general practice 
and man\ ph^slclans ne\er ha\c seen a case m their oun practice 
Carcinoma of the esophagus, houc\cr, is less rare and most general 
practitioners ha^ e come in contact u ith such a case 
Of 185 surgical cases of esophageal dncrticula at the Lahe% Clinic, 
mo cases have been fuaher complicated 1>\ carcinoma, an incidence 
of I 08 per cent This incidence of cancer in patients with diverticula 
of the esophagus is much greater than the incidence of esophageal 
carcinoma in the general population 
The chronic untaaon and inflammation m divenicula of consider- 
able size must be considered a predisposing factor The incidence of 
carcinoma associated with other lesions of the esophagus further bears 
oct the impression that the imtation and inflammation are predisposing 
factors I have seen carcinoma associated with 1 5 per cent of the 
cases of cardiospasm. In cases of diverocula and cardiospasm m which 
cancer occurred the patients gave a long historv, and a large diver- 
ticulum or a verv large esophagus was present, with much retention 
and mfiammacion 

REPORT OF A CASE 

A man, aged fiftv-sK veaxs, came to the Qinic September 6, 1944, 
with the chief complaint of throat trouble for the past ten vears He 
had had pneumonia and an operation for duodenal ulcer m 1926, but 
no other illness The present illness began insidiouslv more than ten 
vears before he came to the Qinic when he noticed that he had to 
clear his throat frequentlv, especiallv at meal time There was a sen- 
sation of food sticking m the throat and the food would either return 
to the mouth or pass on down the esophagus Between meals he often 
raised a mouthful of mucus, an ounce or more at a time During the 
past vear there had been marked difHcuItv in swallowing, much re- 
gurgitanon, and a loss of 20 pounds in weight 
Phvsical examination revealed a tall, thin man, weighing 157 pounds, 
who appeared to be at least ten vears older than his stated age (fiftv- 
six) The pulse rate was 84, with regular rhv'thm, and the blood pres 
sure w*is 95 mm of mercurv svstohe and 65 mm of mercurv diastolic 
The heart and lungs w ere w ithm noimal limits, the onlv positiv e find- 
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ings \v ere hypotension external hemorrhoids and the esophageal diver 
ticulum A roentgenogram of the esophageal diverticulum shovicd j 
filling defect in its anterior portion which proved to be carcinoma 
on du’ect examination and h> biopsv The patient was considered to 
be a satisfactory operative nst 

At operation the usual incision on the left side was nude for the 
first stage resection of an esophageal diverticulum b) Dr Lahc) 
No evidence of mctastases was found m the cervical nodes but 
the diverticular sac could not be separated from the esophageal wall 
anteriorly because of the firm growth in this region The mediastmum 
was packed off with gauze and the incision closed 



Fij. } j Poston of sl.in meson 

A The skin flip with the plarisma elcsated and the exposure of the interior 
port on of the neck includ ng tf e hyoid bone to the manubnuin Tl e incvoos 
are marked olf for the removal of the prethycotd muscles 

Suspension larjngoscopv and esophagoscopj were carried out ten 
dj)s later This revealed the growth to be m the anterior portion 
of the diverticulum and m the esophagus with the posterior wall of 
the diverticulum quite free from the growth 

Dr Lahej then walled off the upper mediastinum on the right side 
by an operation similar to the one carried out on the left side There 
vvas no evidence of metast-ises m the nodes of the right side of the 
neclv . 

With the upper mediastinum and fascial planes of the neck walle 
off on each side ic vvas felt safe to wry out an extensive procedure 
cv en though there might be escape of contaminated secretion Unue 
general anesthesia with an intratracheal catheter in place the origins 
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Jnctatcn »o ye/jjam/og 

cncofd c^riifag^ 



Tig }5l.— ‘J s’lil /'i DiagramnuUc skctclics showing rclatioi of tfic tunwf 
t!ic cncoid drtiiagc and the anterior itiiicosji flip whiclt %\ai saicd to form * 
anterior wiU of the yppec esophagus 

c and d, Tlie mucous membrane flaps after remo\at of the tumor and 
attachments to each other and to flic cut off esophagus are shown 
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The prethyroid musculature \'’as removed, the superior thyroid vessels 
were exposed and tied, and the hyoid bone was removed. The greater 
portion of the thyroid cartilage was removed, leaving the mucosa of 
the pyriform sinus and the epiglottis. 

The upper end of the trachea A\’as exposed by excising the thyroid 
isthmus and a small portion of the right lobe of the thyroid gland. The 
left lobe of the thyroid remained attached to the posterior portion of 
the lar^mx and esophagus and was later removed with them. The 
posterior aspect of the trachea was readily dissected from tlic anterior 
wall of the esophagus. The intratracheal tube was withdrawn. The 
trachea was divided and its anterior xtall sutured to the shin in the 
rnidUne. A second sterile intratracheal tul)e was inserted and passed to 




tig. ^51.— Tile completion of the operation before closure, b, Tlic method of 
closure. 

the anesthetist under the drapes, and the anesthesia was continued. 
The mucosa m the anterior portion of the cricoid cartilage was dis- 
sected free and a strip of mucosa on the anterior half of the larvnx 
was then turned upward, exposing the posterior half of the larynx, 
the lower portion of the phary’nx and the diverticulum. The upper 
end of the esophagus was opened behind the trachea, exposing the 
catheter previously placed, and permitting a view of the posterior 
esophageal wall with its growth. With good visualization, the growth 
was removed with considerable margin of apparently unaffected tissue. 
In all, 214 inches of the upper esophagus xvas removed. 

The flap of mucosa on the posterior wall of the diverticulum was 
mobilized sufficiently to be sutured to the mucosa of the esophagus 
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posteriori} and the flap of mucosa from the larynx was stretched so 
that It could be sutured to the esophagus anteriorly, forming a nesi 
esophagus (Fig 331, c and d) TTic catheter was withdrawn and a 
Levine tube placed for feeding The edges of the rvvo mucosal flaps 
w ere sutured to the stemnmastoid muscle to hold them in place 
to prevent tension on the loticr esophageal sutures Sulfanilamide was 
dusted into the wound The anterior mucosal flap was sutured to the 
cutaneous flap, the incisions of which m turn were closed b> subcu 
taneous catgut sutures and black silk sutures to the skm (Fig 332) 
The lower end of the flap was attached to the posterior wall of the 
trachea A cigaret dram was placed in the upper part of the wound 
and also on each sid^ near the lower end of the lateral incisioa A 
tracheotom} tube, made to fit snogl} b) wrapping it with sulfathiazoie 
gauze, was placed in the trachea and a pressure dressing applied Sul 
fadiazme, 2 5 gm m ISOO cc of salmc and glucose solution, wrasgnen 
mtrat enousl} Sulfadiazine and feeding were continued through tht 
Irvine tube 

Healing was rapid, with the nccpiion of the tracheal stump, ont 
ring of the trachea sloughed awav either because of poor blood supply 
or from pressure 

On October 18 the patient was able to swallow without leakage Tht 
Levmc tube was remoied A flap of skin^from below the trachea wk 
sutured about the tracheal stump, covering the denuded area 

The patient was discharged from the hospital on October 26, twentj 
seten da)S after the removal of the carcinoma with ns surrounding 
imohed tissues Following discharge the patient was able to swallow 
veil for three months Dunng this erne enough contracture occurred 
CO produce some dysphagia Dilatations were necessary and haie bttn 
earned out over a swallowed threid with Plummer dilators 
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BernvrdJ Ficarra \sd Samuel F Marshall 

Tuf hteraturc on malignant tumors of the small intestine clcarU 
indicates that this entit\ is listed among the rarities in surger> Small 
bowel carcinoma has a reported incidence ranging from 0 47 per cent 
to 6 per cent of all gastrointestinal cancers i » ^ s ? s These studies 
are based on surgical specimens and autops\ material Hence, it is an 
infrequent experience for one surgeon to encounter man> of these 
cases during his professional life 

In order of frcqucncx , the duodenum is the most common site of 
carcinoma, if carcinoma of the papilla is included The ileum is the 
next site most often in\ol\ed, with the jejunum acknowledged to be 
the least common location for cancer A stud> of primarx cancer of 
the jejunum at the Lahe> Qtnic coincides with the experience of 
others in that jejunal cancer should be listed among the rarer neo- 
plasms From 1915 to 1933, thineen cases of small bowel carcinoma 
were rcxiewcd bj Kiefer and Lahex ' Of this number onl> six were 
true primary cancers of the jejunum In the five >ears surve>cd be- 
tween 1933 and 1938, Chamberlin* reported nine additional cases 
encountered at the Lahe) Qinic, four of these were primar> m the 
jejunum Our review from 1938 to Januar> 1945 brought to light 
seven new cases of small intestinal cancers Of this number onl> two 
were primary jejunal neoplasms Thus over a penod of thirt> )cars 
twelve cases of primary rtircinoma of the jejunum have been encoun- 
tered at the Lahey Clinic 

PATHOLOGY 

Grossl) , tumors of the small intestine are either annular constricting 
or asymmetric rumors The former arc usually carcinoma The asj m- 
metne tj. pe may be subdiv ided into internal and external tj pes accord- 
ing to the direction of growth Benign tumors frequently grow inward 
tow ard the lumen of the intestine The externa! tv pc is usual!} malig- 
nant, growing outward into the peritonea! cavitv or into the mesen 
terj * Microscopically the lesion is an adenocarcinonn Adenocarem 
oma of the jejunum metastasizes carlv and, according to some authors 
spreads first to the mesenteric Iv mph nodes and peritoneum, then to 
the liver, lungs, long bones, and dura mater of the spinal cord in the 
order given^ (Fig 333) 
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Pifc, 3JJ -Section o( specimen resecteJ «Jcmon«fanng primary ademwaremonu 
of the leiunum <Casc ID 


CLINtCAL FINDINGS 

The s\n?ptoiJjacolog’) is variable The factors influencing the clinical 
picture arc the absence or presence of obstruction and the location 
of the lesion in the jejunum Prior to the obstructive stage the history 
ma> be of short (weeks) or long (several >c3rs) duration The symp- 
toms presented are weakness loss of weight and fatigue Anemia of 
various degrees is usually present The inemia results partly from 
interference with inotilitv and -ibsorption, and secondly, from the loss 
of occult blood Occult blood in the feces is almost always present 
although tarry stools are not commonly^ seen 

Complefe occlusion of the jejunal lumen due ro neoplasm rarely 
occurs However, temporary or permanent obstruction mav result 
w hen food particles arc meircerated m the area of new growth The 
vtw.e.sXMvt w/jl usVistfct wiSft. ‘alasJicwuivWk cve dwr-eowna ver\ 
well, nevertheless it readily adapts itself to a slow progressive obsimc 
tion Adaptation is possible because of evtensivc hypertrophy of the 
intestinal musculature This hypertrophy occurs above the site of ob 
struction, the resulting increased contraction force often is sufficient 
to overcome the obstruction 

When obstruction occurs the classical picture of pain voinitmc 
abdominal distention, constipation or obstipation is present A vam 
tion in the s\ mptomatology depends upon the location of the lesion at 



PRI\tAR\ CARCINOMA OF TIIE JEJtJNUM 


715 


the upper or lo\\er jejunum Obstruction in the upper jejunum is 
slowly progressuc with sc\cre epigastric pain de\ eloping with the 
greatest mtensit\ two or three hours after meals Vomiting occurs 
early ^ increasing in frequency and \olunic as the obstruction pro- 
gresses Complete upper jcjnnal obsmittion results m \onming of large 
amounts of gastric, bihar\ and pancreatic secretions Loss of these 
fluids produces a rapid dch\ dration alkalosis and prostration 
I ow er jejunal cancer usually re\ cals itself Iiy ohstructn c signs w Inch 
are slowly progressue, recurrent or acute in ty pc When the occlusion 
of the lumen is gradual the sa mptomatologs mas he of se\ cnl niontlis 
duration These complaints ma\ be pain, nausea or soiniting, malaise, 
anorexia, weight and strength loss Dclu dration and prostration occur 
later than in upper jejunal neoplasm TJie complaints may' disappear 
only to recur at more frequent intervals Kiefer and lahcy*^ beliexc 
that intussusception is produced m about 30 per cent of tumors m the 
lower jejunum and ileum Cases max be encountered m xxhich the 
tumor does not encroach upon the lumen and thcrcbx does not pro- 
duce a mechanical obstruction In such instances the lesion is not dc 
tected until constitutional exhaustion, secondary anemia, or a palpable 
mass suggests the true nature of the disease 

DIAGNOSIS AND R06NTGEN0L0SIC STUDIES 
Generally the diagnosis of jejunal carcinoma is made at operation 
or necropsy A malignant lesion of the jejunum mav he suspected 
clinically from the history, physical examination and hboratorx' find 
mgs An exact diagnosis preoperatnely demands adequate roentgeno 
logic studies xvhich visualize and localize the lesion 
The most accurate method of detecting a jejunal lesion is bx serial 
roentgenograms taken every hour for five hours following a barium 
meal® Dilatation of the small intestine with delay m the passage of 
barium is the most suggestive roentgenologic finding Filling defects 
and craters are seldom revealed m the small bowel Usuallv when the 
neoplasm is easily demonstrable by roentgenogram, the lesion is in 
operable Of a certainty, a negative roentgenologic study of the small 
mtestme does not rule out jejunal neoplasm Only about 25 per cent 
of primary carcinomas of the jejunum and ileum can be seen b\ roent- 
genogram^ (Fig 334) 

PROGNOSIS AND TREATMENT 

The prognosis with or without treatment, is discouraging Car- 
cinoma of the jejunum metastasizes early, and since the diagnosis is 
often made late, the outcome can only be unfavorable Kiefer and 
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Lahe> s® anaKsis indicates that the doranon of life after resection is 
line ^e3r Mavo and \crtrour’ guc seteotcen to eighteen months as 
the average life expectancj after operation 
The rreamienr is surgical with the iikisc difficult aspect of the prob 
Iciii being tlie retognimm of the lesion siifficienrh each for a favorable 
prognosis Patienrs in a debilitated swtc should have onlv an enteros 
tom\ at the first operation Later resection of the tumor niaj be per 
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formed svnh an end to end or side to side anastomosis after the 
tieots condition has improved W'hen extension of the lesion vnfl* 
metastases has occurred a side-ttackmg lateral anastomosis around thf 
obstruction tna> give sjmptomatic relief Dr Lahc) has suggestc 
the addition of a jejunostonn above the point of anastomosis m these 
cases m which primarj resection and anastomosis is deemed advisable 
Roentgen therapy is ineffectual treatment In certain cases this pro- 
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cedure maj e\en be dangerous because of the possibiiit) of perforation 
of the intestine due to necrosis of the neoplasm 

CASE REPORTS 

Case I— The patient was a slmj year old male teacher who was 
admitted to the hospital on January 23, 1940, w ith a tav o weeks’ history 
of abdominal pain, nausea, and occasional vomiting Examination sug- 
gested an incomplete intestinal obstruction The significant past his- 
tory was an appendectomy and Mikulicz resection performed else- 
where m March 1933 for carcinoma of the sigmoid He entered the 
Lahey Clinic for closure of the colostomy and was discharged on July 
20, 1933, following this procedure At the time of his admission in 
1940, laboratory studies were not significant 
On January 26, 1940 he was subjected to an exploratory laparotomy 
A hard neoplastic lesion was found iy_ feet from the ligament of 
Treitz The lesion almost completely obstructed the lumen of the 
jejunum at this site Proximal to the lesion the jejunum was dilated 
and hypertrophied One mesenteric node was enlarged The node and 
the neoplasm were resected and a literal antipcristaltic anastomosis 
performed Microscopic study of the specimen remoted at operation 
reiealed ic to be a priman adcnocarcinomi of the jejunum with metas 
tasis to the lymph node The patient had m uneventful postoperative 
course and was discharged on February 14, 1940 He was last heard 
from by letter on January 14, 1941 At that time he was symptom free 

Case II— The patient was a seventy seven year old man who came 
to the Clinic on September 9, 1944, and was admitted immediately to 
the hospital He gave a history of avoidance of rich and heavy foods 
for the past six months This avoidance of certain foods was intentional 
m order to lose weight Three months before his hospital admission he 
had lost 24 pounds and attempted to regain it, without success At 
about this time an acid stomach developed Shortly thereafter gas 
pains occurred m the lower part of the abdomen about one hour after 
eating Heartburn’ developed at night and was relieved with alkali 
Several episodes of vomiting— somewhat obstructive m type— had oc- 
curred since July 1944 On occasion the vomitus contained particles 
of food eaten two or three meals previously Constipation without 
mclena had been noted since February 1944 

Physical examination demonstrated that the patient was very slender, 
poorly nourished and appeared chroniciHv ill Examinaoon of the 
abdomen revealed visible intestinal patterns through a very thin 
abdominal wall No masses could be felt The remainder of the exam 
mation did not reveal any abnormalitv A malignant lesion of the 
gastromtestinal tract was suspected Erythrocytes numbered 3,720,000, 
leukocytes 7,950, and the hemoglobin was 10 5 gni 
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After adequate preoperatue preparation, the patient ^vas subjected 
to an evplorjtory Japarotomj' on September 20, 1944. At that time an 
incomplete jejunal obstruction was found ? feet from the ligament of 
Treitz due to carcinoma The lesion was resected and a lateral anasto- 
mosis performed The patients postoperative course was complicated 
bv' urinary retention necessitating a suprapubic cj'stotomj’. In spite of 
this cystotomy, the nonprotem nitrogen of the blood continued to rise 
to 65 mg. He finally succumbed to his illness on October 1?, 1944 

SUMMARV 

It has been accepted knowledge that primary carcinoma of the 
jejunum is a rare entity. Our evperience and the past evperiences of 
others at the Lahey Clinic corroborates this belief Over a thirty jear 
period twelve cases of jejunal cancer, including the two cases herein 
presented, hav e been studied 

The diagnosis of this disease is often difficult, since it usuallj his 
an insidious onset Prognosis is very unfavorable with or without 
treatment. The only effective treatment is surgical removal, which 
may be performed in one or two stages 
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THE SURGICAL TREATMEKT OF ISLET TUMOR OF THE 

PANCREAS WITH HYPERINSULINISM 

PKXNk N An \N \ND S^MUH r Mvushau 

The first operation for islet nimor of the pancreas, undertaken 
nearly nvent) \ cars ago, \\ as unsuccessful In this case W J Alajo® 
found AMdespread metastasis of the tumor so that nothing could be 
done to preient the continued tcndcnc) to h> poglj ccniia and ultimate 
death of the patient Soon afterward Ro<;coe R Graham^ operated on 
1 patient in whom he was able to excise the tumor completeU and the 
patient was cured Since that time operation has been performed m a 
growing number of cases with results which ha\e been almost uni- 
foniilj successful 

In the majnru) of cases the tumor has been found to be benign but 
m a large percentage (about 20 per cent) definite or probable malig- 
nanc\ has been obseri ed * In such cases success has been dependent 
not onl\ on the technical skill of the surgeon but also on good pidg- 
nient in diagnosis and on good fonunc m operating before metastasis 
has occurred 

Operation must be performed carls At the same time there must 
he sound indications for surgerv Islet tumor of the pancreas is mam 
fested b> h>pcnnsulmism causing fall in the blood sugar, but it is by 
no means the sole cause of h> pogl\cemia There are a good mans 
cases on record and probably mans more wnreported m sshich cxplora 
tion of the pancreas has failed to disclose a tumor In such cases 
surgical treatment, even radical resection of the pancreas, has rarely 
led to lasting benefit 

The total number of proven cases of islet tumor of the pancreas is 
still nell under 200 Fess institutions have had more than one or tsso 
cases There is, therefore, advantage m accumulation of additional 
knowledge concerned with the diagnosis and treatment of the condi 
tion, with a report on the circumstances in each case 
At the Lahe> Clinic, operation has been performed for hyper- 
insulmism m four cases and m each case an islet tumor has been found 
and removed One of these has been reported previousls ® A siimmarv 
of all four IS presented here 

CASE REPORTS 

CssF I —A woman of thirt\-fi\c had m attack m which she became 
disoriented for several hours with grsdual recoser> It came on at a 
719 
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time when she was hungry Similar attacks occurred at frequent inter 
\als for three years They were all manifested by a feeling of hunger 
and dimness of \ision at the onset, then she became disoriented and 
had aphasia for from thirty minutes to several hours She discovered 
that raking food would prevent or minimize the symptoms, but in 
spite of precautions, the attacks were occurring more frequentlj As 
a rule they occurred at il o’clock in the morning and were worse if 
she had failed to eat her usual breakfast 

Fasting blood sugar values were reported 66, 49, 40 and 35 mg per 
cent On surgical exploration, an adenoma, about 1 5 cm m diameter, 
was found in the body of the pancreas The left half of the pancreas 
including the growth was removed The tendency to hypoglycemia 
was abolished completel) after the operation For the first seven dajx 
the blood sugar was above normal, the highest report was 250 Later 
tests were normal 

Gasp II —A man fort> six > ears of age came to the Lahev Clinic on 
i\la> 2, 1940, because he complained of fatigue, which had handi 
capped him during the preceding two )ears Along with fatigue he 
described a feeling of tightness at the back of his neck, followed bv a 
sensation of numbness m his lips and unsteadiness on his feet His 
symptoms had appeared soon after the hurricane m 19?8, w hich resulted 
in loss of his |ob as w cll as loss of personal propert>' It was difficult to 
secure exact information in regard to the narure of his symptoms He 

as obviously nervous and it was concluded that the symptoms were 

. to his nervous state 

‘fyHe rettimed on January 20 1943 and described an experience which 
'Occurred the month before One morning when he was due to report 
for work he heard the alarm clock go off and indicated to his wife 
that he heard it Later when she called him to breakfast he responded, 
but when he failed to appear she came up to the bedroom and found 
that he was in a stupor He tried to get out of bed bur he swayed and 
nearly fell Three hours later he gradually regained consciousness He 
asked his wife why he was nor at work He had no memory of what 
had occurred during the morning At this visit he described weak 
spells which had occurred about 11 o’clock m the morning ■when at 
work He found that the nervous, shakv feeling with faintness could 
be relieved by eating something sweet, such as a chocolate bar 

The possibility of hypoglycemia was now recognized The suspicion 
was confirmed when blood sugar tests were reported 50, 44 and 45 
mg per cent Exploration of the pancreas disclosed a tumor, I 5 cm 
in diameter, located m the bodv' of the pancreas about 6 cm from th« 
left end The distal tw o-thirds of the pancreas was removed, includine 
the tumor. 

At 4 p At on the dav’ of operation the blood sugar was 23^5 Fasima 
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blood sugar reports on the next three da\s were 263, 244 and 321 
There was thus exidence of definite diabetes melhtus and treatment 
with insulin x\as emplo\ed to control it. Impro\ement occurred 
rapidlj and it was possible to omit the treatment with insulin before 
dismissal from the hospital Subsequent!) the blood sugar tests were 
normal and he was entireU free from sxTnptoms 

CxsE III— A woman of thim-suc xears complained of attacks of 
unsteadiness, occurring at interxals for a xear and a half On two 
occasions she had fallen In addinon, she complained of feeling un- 
usuall) tired At the time of her \ isit to the Clinic the w eak spells w ere 
occurring about twice a week at times when the stomach was empty, 
usuallj ben\een 11 and 12 in the morning and bemeen 3 and 4 in the 
afternoon She had thought that eating something might abort the 
attacks or pre\ent them The predominant s>mptoms as a rule were 
faintness, unsteadiness in walking, profuse sweating and sometimes a 
confused mental state At a later time she passed into a stupor As it 
came on she felt faint, netxous and had peculiar sensations m her ex- 
tremities with in\oluntar\ twitching She x\as gt\cn sugar in orange 
)uice on ad\ice gnen b\ telephone Rcco\er\ occurred graduallv 
Blood sugar \alues were reported 63, 45, 56, 42, 47, 40 and 45 mg 
per cent At operation a tumor was found m the anterosupenor por- 
tion of the head of the pancreas beneath the duodenum The tumor 
was excised with alternate clamp and scissors technic It measured 1 5 
cm m diameter Fasting blood sugar xaiues made on the da\s follow- 
ing operation were reported 191, 165, 133, 180 and 95 mg per cent 
Later tests x\ere normal The patient remained cntirelv free from 
symptoms 

Case IV— A nventv fi\e year old man came for examination be 
cause of attacks of weakness xvhich had been occurring for tx\o and a 
half )ears At the beginning he had an attack of unconsciouness x\hich 
occurred during the night so that he could not be aroused m the 
morning He x\as admitted to the hospital elsewhere and was given 
glucose solution intrav enousK Recover} occurred immediatelv Sev- 
eral similar attacks of unconsciouness occurred subsequentlv In addi 
tion, he complained of mild attacks of weakness occurring between 
meals, accompanied b} sweating faintness and irntabilit} He had 
learned that eating would give him relief 
Blood sugar values made at the Clinic were reported 55, 44, 45 and 
45 mg per cent Exploration of the pancreas disclosed a tumor 2 5 cm 
in diameter located m the head just to the left of the gastroduodenal 
arteiy The tumor was dissected out After the operation the blood 
sugar rose to 143, but other tests were entirely normal He was com- 
pletelv free from h}’pogl> cemic sxmptoms subsequent!} 
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time when she was hungr> Similar attacks occurred at frequent inter 
vals for three years They were ill manifested by a feeling of hunger 
and dimness of vision at the onset, then she became disoriented and 
had aphasia for from thirty mimites to several hours She discovered 
chat taking food would present or minimize the symptoms, but in 
spite of precautions, the attacks were occurring more frequently As 
a rule they occurred ac II o clock m the morning and were worse if 
she had faded to cat her usual breakfast 

Fasting blood sugar values were reported 6(>, 49, 40 and 35 mg per 
cent On surgical exploration, an adenoma about I 5 cm in diameter 
was found in the body of the pancreas The left half of the pancreas 
including the growth was removed The tendency to hypoglycetma 
was abolished completely after the operation For the first seven days 
the blood sugar was above normil, the highest report was 250 Later 
tests were normal 

CAsr II -A man forty six > cars of age came to the Lahey Oimc on 
Mav 2 1940, because he complained of fatigue, which had handi 
capped him during the preceding two years Along with fatigut bt 
described a feeling of tightness at the back of his neck, followed b> a 
sensation of numbness in his lips and unsteadiness on his feet His 
symptoms had appeared soon after the hurricane m 1938, which resulted 
in loss of his job as well as loss of personal property It was difScuU W 
secure exact information m regard to the nature of lus symptoms He 
was obviously nervous and it was concluded that the symptoms were 
due to his nervous state 

He returned on January 20 1943, and described an experience which 
occurred the month before One morning when he was due to report 
for work he heard the alarm clock go off and indicated to his "iff 
that he heard it Later when she called him to breakfast he responded, 
but when he failed to appear she came up to the bedroom and found 
that he was in a stupor He tried to get out of bed but he swayed and 
nearly fell Three hours later he gradually regained consciousness He 
asked his wife why he was not at work He had no memory of what 
had occurred during the niormi^ At this visit he described 
spells xshich had occurred about 11 o’clock in the morning when it 
work He found that the nervous, shaky feeling with faintness could 
be relieved by eating something sweet, such as a chocolate bar 

The possibility' of hy poglyccmia was now recognized The suspicion 
was confirmed when blood sugar tests were reported 50, 44 and 45 
mg per cent Exploration of the pancreas disclosed a tumor, 1 5 cm 
m diameter, located m the bodv of the pancreas about 6 cm 
left end The distal two thirds of the pancreas was removed, includii’? 
the tumor 

At 4 p M on the day of operation the blood sugar was 23d Fasti 
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335 Furthermore in n case studied In Conn decided changes in the 
blood sugar cur\e nere dcnionstnted m the same indnidual depend 
/ng on the d/et gn cn the pacicnc pnor to the test 
Next in importance to the demonstration of low blood sugar and 
Its relation to the patients sxniptonis to the lilood sugar level is the 
elimination of nonpancreatic causes of h\ poglv cemia In most cases 
m which there is no obvious disease of the liver or adrenals, the 
pancreas is lilvcl) to be at fault 



Fig 335 -Note the variability of the blood sugar curves There is no charactens 
tic pattern m h>perinsulinism The low fasting blood sugar is most important 


The judgment in regard to exploration of the pancreas is of the 
greatest importance The indications for exploration of the pancreas 
which wc have followed maj be listed as follows (1) repeated fall 
of the blood sugar below 50, (2) simultaneous occurrence of severe 
svmptoms causing disability in spite of attempts to relieve them by 
dietar) regulation, (3) definite relation of the s>niptoms to the blood 
sugar level shown bv relief after ingestion of sugar, and (4) exclusion 
of disorders affecting organs other than the pancreas 


SURGICAL TECHNIC 

The pancreas w as approached through the gastrocolic omentum In 
each case careful palpation of the entire pancreas was necessarj to 
disclose the tumor, since the largest was onlv 2 5 cm m diameter It 
IS only when the tumor is fairlv large or near the surface that it can 
be recognized bj inspection In two cases the tumor was found in 
the head of the pancreas and xvas dissected out In the other two cases 
the tumor was located in the left half of the tail of the pancreas Here 
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the distal portion of the pancreas including the tumor was resected 
The risk of malignancv makes wide excision advisable Careful liga 
tion of all bleeding points is important In an effort to prevent pancre 
atic fistula the capsule was sutured carefully with silk stitches The 
risk of leakage is still present, and drainage should be provided Ogartt 
drains were inserted and led from the site of the operation to the 
exterior through a stab wound in the abdominal wall 

PATHOLOGIC REPORT 

In all four cases Dr Shields Warren described the tumors as tvpici! 
islet cell tumors of the pancreas In three cases the report was ‘low 
grade adenocarcinoma of the islets of the pancreas in the other case 
the preservation of the tissue was unsatisfactory and the exact classiB 
cation could not be made 

POSTOPERATIVE RESULTS 

In each case the removal of the tumor was followed by complete 
relief from the tendenc> to hjpogljcemia and the symptoms which 
had led to disability In two cases there was temporary hypergly ccimi 
These were the cases in which a large part of the pancreas was 
removed The diabetes which resulted was severe enough to require 
treatment with insulin m one case, but the disturbance of carbohydrate 
metabolism was only temporary Before dismissal from the hospital 
the blood sugar was stabilized in all cases and subsequently there was 
no need for dietary treatment 

From the surgical standpoint the postoperative course was free 
from any complications of importance In one case there was dis 
charge of a considerable amount of fluid thought to be pancreatic 
secretion but the flow decreased after the first week and the fismh 
closed within two months In the other cases the drainage was rch 
tively slight 

SUMMARY 

Experience with hyperznsuJmisni due to islet tumor of the pancreas 
has been review ed Operation has been performed at the Lahcy Clinic 
m four cases In each case an islet tumor of the pancreas was found 
and successfully removed, with relief from disabling symptoms The 
high incidence of malignancy in our experience with this type of 
tumor shows the importance of nrly diagnosis 
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CUMULATIVE INDEX 


Abdomlval wcisions, anatomies) pnn 
aples invohed in, April, 271 
fransTerse, advantages, Aprtl, 272 
technic, April, 278 
Abscess of lung, April, 219 
localisation, Apnl, 246 
Acidosis m “poor nsi” patient, iPrtt, 3Sl 
Amenorrhea, classification, Jane, SS3 
treatment, June, S58 
Amputations, after care, April, 389 
phjsical reconstruction m, Apnl, 4'’0 
prosthe'es, lower e3tremil>, Apnl, 391 
upper extremity, Apnf, 392 
refrigeration anesthesia for, Feb, 193. 
193 

\-ariQUs types, prosthetic considerations 
Apnl, 383 

Amputee, rehabilitation of, for gainful 
Melihood, AprS, 382 
Anesthesia, eons-ulsions under, June, 640 
/or gynecologic mrgery, June, SJO 
for hysterectomy, Ju»e, 473 
for “poor risk ’ patient, Apnl. 358 
for thyroid surgery June, 627 
intrasenous, June, 53o 
refrigeration for amputation Feb,i9i 
198 

<pinal, June, S31 
nupercaine technic, June, 533 
pontoeaine dextrose technic June. 
532 

Anesthetic eTpIosions hazards, June, 6J< , 
Ankles, swollen, cla<nScaiion and treat 
ment, IprS, 334 

Anoxia, operatue combating Apnl. X«7 
Anus, pruritus, June, S97 
Arm artificial, Apnl, 392 
pain in, June, 704 

Arthritis, bed rest contributing to (/«/, 
438 

of subtalar joint, chronic infectious 
Feb. 158 

of wrist, suppuratue, Feb, 85 
traumatic, Feb , 98 

Asertin anesthesia in thyroid swRery, 
June, 63S 

Bastov’s fracture, Feb, 90 
Bath, whirlpool, AptH, 432 
Beaded wares in treatment of fractures of 
leg, Feb , 174 

Bed rest, undesirable effects, Apnl, 35S, 
437, 443 

Biopsy, endometrial, June, 576 
of cervix in diagno'iy of utenne car- 
cinoma, June, 337 


Bosworth incision for removal ol setni 
lunar cartilages, Feb, 118-120 
Brain injuries without compounding, mj 
fial treatment, April, 403 
Bronchopneumonia, hypostatic, April, 43? 
Bucket handle injury of limbus glenoKji 
IB, Fel, , 38, 39 

Bumper fracture, beaded wires in, ff!>, 

181, 182 

Bums, refrigeration in, Apnl, 367 

CatesNEts, fractures, subtalar lewon due 
to, Feb, 144 

Calcinosis, ren^l, Apnl, 321 
CjIcuU, renal, caliceal, AprS, 319 
dietary treatment, Aprtl, 315 
etiology, Apnl, 307 
multiple, Apnl, 317 
postoperatixe treatment, ipnl, 313 
recurrent, Apnl, 322 
solitary, in renal pelsis, April, SIT 
‘fagborn, Apnl, 316, 321 
surgical treatment, April, 316 
unilateral and bilateral, Apnl, 316 
Carbuncle of kidney, penicillin in, effeco 
Feb, 2x0 

\ Carcinoma of esophagus associated nnb 
I dixerticulum, June, 707 
I of jejunum, primary, yiinc, 713 
' of sfonuch, gastreefomi , subtotal, teci 
me. June, 679 

of uterus, diagnosis, biopsy of cerstr 
June, 537 

'aginal smear in, June, 536, <'0 
radium treatment, June, 539 
roentgen treatment, June, 538 559 
Carotid 'inus syndrome in thyroid 'ur 
eery, June, 639 

Carpal bones, congenital lesions, Feh, 81 
developmental lesions, Feb , 82 
dislocations, Feb , 92 
injuries, Frb , 1 
fractures, Feb , 1, 92 
ancjert, Feb , U 

Caterno'tcinjj in pulmonary lubfrcu]o% 
Apnl. 260 

Cavitary drainage in pulmonary tubem 
losis, Apnl, 260 - 

Cellulo'e oxidized as hemostatic, tgnt 
a 

Cervical nb syndrome, diagnosis aw 
management, June, 691 
Cervix uten, biopsy, in diagnosis ot car- 
cinoma, June, 537 
carcinoma, diagnosis, biopw 
Jnne, 537 
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Cervix uteri, caronoma, diagnosis, vag- 
inal smear in, June, 536, 550 
radium treatment, June, 539 
roentgen treatment, June, 538, 539 
coning of, June, 482 
CtMtamic acid for poor risk, patient, 
APnl, 353 

Chest injuries, ph>sjcal reconstruction jn, 
April, 425 

Cholecystectomy for acute cholecystitis, 
April, 285 

Cholecystitis, acute, surgical treatment of 
332 ca'es, Apnl, 285 
when to operate, April, 285 
Cholecystostomy for acute cyholccjstiHS 
April, 285 

Chondromalacia of patella, Feb, 129 
Cineplastic prosthesis, April, 393 
Cold therapy m phy sical disabilities, 
Apnl, 431 

Colitis, ulcerative, ileostomy in, April, 
303 

surgical experiences with, Apnl, 301 
Collateral ligaments of knee, disturbances, 
Feb, 122 

CoUes’ fracture, Feb , 87 
reversed, Feb , 89 

Colon, resection of, subtotal, for uiccra 
live colitis, April, 304 ' 

Concussion injuries, initial treatment, 
Apnl, 403 

Comng of cervTX, June, 482 
Constipation due to bed rest, Apnl, 438 
Convalescence, bed rest in. undesirable 
effects, Apnl, 437 

deconditioning and reconditioning in, 
Apnl, 442 

Convulsions under anesthesia, June, 640 
Convulsive seizures after head injuries, 
April, 415 

Cretin, hyperthyroidism developing in, 
June, 672 

Cruciate ligaments, disturbances, Feb , 122 
Crymotherapy, clinical uses, April, 364 
Cyclopropane anesthesia for thyroid sur- 
gery, June, 634 

DECOVDmoviNo in convalescence, April, 
442 

Dehydration in "poor risk” patient, April, 
351 

DeQuervain’s disease, Feb , 86 
Diabetic gangrene, refrigeration in, Feb, 
202 

Diathermy m physical disabilities, APnl, 
432 

Dicoumarol in prevention of thrombo 
phlebitis and embolism in pelvic sur 
eery, June, 601, 603 
Diet in renal calculi, April, 31S 
Diethylstilbestrol in amenorrhea, June, 
561 


Dislocations of carpal bones, Feb , I, 4, 92 
of elbow, Feb , 79 
in children, Feb , 73 
of humerus, upper end, recurrent, Feb , 
37 

of lunate or carpal semilunar bone, 
Feb , 95 

of patella, Feb, 131 
of shoulder, recurrent, treatment, Feb , 
14 

of talocalcaneal joint, subtahr le«ions 
due to, Feb , 156 
radioulnar, Feb , 90 
symposium on, Feb, 1 
tibiofibular, beaded wires in, Feb, 184 
Diverticulum, esophageal, carcinomi asso- 
ciated with, /M«f, 707 
urethral, June, 589 

Drainage, postural, of lung abscess, tpril, 
243 

surgical, of lung abscess, Apnl, 244 
Dysmenorrhea, conservative treatment, 
June, 520 

prcsacral neurectomy for, June, 518 


EoLiiA, pulmonary, bed rest contributing 
to, Apnl, 439 
Elbow, anatomy, Feb, 59 
dislocations, Feb , 79 
m children, Feb , 73 
fractures, m children, Feb , 59 
Embolism, pulmonary, due to bed rest, 
Apnl, 437 

m pelvic surgery, June, 601 
Empyema, tuberculous, surgery, Apnl, 
268 

Encephalography in head injuries, Apnl, 
409 

Endometrial biopsy, June, S76 
Endotracheal intubation, method, June, 
632 

Entero-uterine fistula, case report, June, 
542 

Epicondylar fractures in children, Feb , 
67, 71 

Epiphyseal separation, distal, of radius or 
ulna, Feb , 91 

Esophagus, carcinoma, associated with 
diverticulum, June, 707 
Estrogen therapy in amenorrhea, June, 
561 

in functional uterine bleeding, June, 
563 

m menopause, June, 564 
Ether anesthesia for thyroid surgery, 
June, 635 

Ethylene anesthesia for thyroid surgery 
' June. 634 

Exercises in physical disabilities April, 
433 

quadriceps, Feb , 133 
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ExirmJties, infections, o\ eru helimag, re- 
frigeration in, F<6, 22Q 
loner, phlebolbrombosjs ot, Apri, 325 
prostheses, 391 
trauma, refrigeration in, Ftb , 192 
upper, prostheses, April, 392 

Face, pam in, Iwie, 702 
Femoral vein, pblebothrombosis of, Apti, 
325 

Femur, fractures, transfirion srrena and 
plate in Ftb , 101 

Fibnn foam as hemostatic, 341 

Fibroids of uterus, hysterectomy for, sub 
toial, Jvitt, 473 
total, objections in, Juw, 481 
Fibroma of ovary, review of 22 cases, 
J»»e, 4% 

Fibula, fractures, beaded wires in, Ftb, 
179 

Fistula, enter© uterine, case report, June, 
S42 

rectovaginal repair of, Jnnt, 516 
Fluids, adnumstratuvn, to poor nsk” 
patients, AprS, 331 

Foot, subtalar joint lesions, Feb, 136 
Footboard, Haglund, application, Ftb, 
149 

Forearm, anatomy, Ftb, 4S 
fractures both bones Ftb , 48 
near wrist. Feb , 91 
treatment, Feb , SO 

Fracture dislocauons of carpal bones 
Ftb. 1, 4 

of huntrua, upper end, Ftb, 40 
of knee, beaded wires in, Ftb, 189 
Fractures, Barton’s, Ftb , ^ 
bumper, beaded wires in, Ftb , tst, ISZ 
ColJes . Ftb , 87 
reversed, Feb, 89 

compound, closed plaster treatment, 
present status, A}^, 423 
epicondylar, fn children, Ftb, 67, 71 
large bone defects, AprtI, 424 
nonunion, April, 423 
of calcaneus, subtalar lesions due to, 
Feb, 144 

of carpal bones Feb, 1, 92 
ancient, Feb , It 
of elbow ui children, Feb , 59 
of femur, transfixion screws and fdate 
in Ftb, lOI 

of fibula, beaded wires in Feb , 179 
of forearm, both bones, Feb, 48 
compound, in child, Feb, S4 
greenstick, Feb , 53 
near wnst Ftb , 9I 
open reduction and mefa! plate 
in Feb, 55 
simple, Feb , S3 
with postoperative infection, 
Ftb^ 57 


Fractures of forearm, both bones, ii«t 
meat, Feb, 50 
with nonunion, Feb, 56 
of humerus, glenoid fossa, Feb, 44, 45 
anterior rim, Feb, 38, 39, n 
lower lip, Feb, 42, 44 
greater tuberosity, Ftb , 43 
headsphttmg, Feb , 45, 46 
lateral condyle, in children, feb,t? 
lesser tuberosity, Feb , 43 
lower end, intercondylar, T- orY, 
in children, Ftb , 76 
Biedial epicondyle, m children, Feb , ?l 
supracondylar, in children, Ftb, 61 
upper end, Feb, 23 

classification based on eltolo0 
of trauma, Feb , 28 
marginal injuries, Fe6 , 43 
three fragment, Feb , 30 
tup fragment, Feb, 35 
of leg, beaded wires m, Feb , 174 
of long bones, plating technic, Ftb, W 
of navicular bone, Feb , 8, 93 
of ohcranoit m ehOdrea, Feb, 7S 
of 05 calcis involving articular surfice* 
Feb, 161 

of patella, beaded wires m, Fe6, 136 
of radius, head and neck, is cblditSi 
Fe6 , 74 

lower end, Feb , 87 
styloid process, Ftb , 90 
vviib fracture of ulna, Feb , 48 
of scaphoid bone, carpal, Fe2i , 93 
comminuted, with dislocation «l 
semilursar bone, Ftb , 97 
of ikuD, compound, initial Ireaimrat 
April, 4W 

Operative treatment, Apm, 406 
of talus, subtalar lesions due to, Fii, 
1S3 

of tibta plateau, open reduction, headed 


Wires in, Feb , 187 
plating in, Ftb , 99 
posterior malleolar, beaded wires in 
Feb ,189 

transfusion screws and plate in. Fee, 
11)2 

of ulna, coronoid process, Feo , 79 
styloid process, Ftb ,90 
vviib dislocation of radial head pb' 
mg m, Feb , 99 

*ntli fracture of radius, Feb, 43 
physical reconstruction in, Apn^i 417 
Smith’s, Ftb , 89 

supracondylar, m children, Ftb, 61 
symposium on, Feb ,1 , . 

Functioiial education in tehabiJitation 
Apnl, 374 


GAsrciios of wrist, Feb , 82 , 

Gangrene, diabetic, refrigeration m. ‘ ' 
202 
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Gastrectomy, subtotal, for carcinoma of 
stomach, June, 679 

Gauze, absorbable, as hemostatic, Apr3, 

342 

Glenoid fossa, fractures, anterior nm, 

Feb , 38, 39, 44 
lower lip, Feb , 42, 44 
injuries, Feb, 44, 4S 

Goiter, adenomatous, m>'aedema and, 
June, 660 

intrathoraac, June, 609 
Gonadotropic therapy tn amenorrhea, 
June, 561 

Guillotine amputation, prosthetic con- 
siderations, April, 384 
Gynecologic surgery, anesthesia for, June, 
S30 

symposium on, June, 473 

Haclund footboard, application, Feb , 
149 I 

Hawley’s angle plate, Feb , lOS, 106 ' 

Head injuries, base hospital management, 
April, 404 

convulsive seizures after, Apnl, 415 
encephalography in, Apnl, 409 
general hospital management, Apnl, 
408 

initial treatment, Apnl, 403 
rehabilitation in, AprU, 403 
Headache, June, 702 

Heart disease, operative risk and Apnl, 
354 

Heat therapy in physical disabilities, 
Apnl, 432 

Heliotherapy m physical disabilities, 
Apni, 434 

Hemostasis m thyroidectomy, June, 6l9 
new methods, AprU, 338 
Heparin in prevention of thrombophlebi- 
tis and embolism in pelvic surgery, 
June, 603 

subcutaneous use, after thrombectomy, 
April, 328 

Hernia, inguinal, repair of, Feb , 220 
report of 1126 cases, Feb , 219 
Herniorrhaphy, inguinal, technic, Feb, 
219 

Hofmeister technic, modified for subtotal 
resection of stomach for carcinoma, 
June, 679 

Homan's sign Apnl, 326 
Huhner test, June, 57i 
Humerus, dislocations, upper end, recur- 
rent, Feb , 14, 37 

fracture dislocation, upper end, Feb , 40 
fractures, greater tuberosity, Feb, 43 
headsplitUng, Feb , 45, 46 
lateral condyle, m children, Feb , 67 
lesser tuberosity, Feb , 43 
lower end, intercondylar, T- or Y-, 
in children, Feb , 76 


Humerus, fractures, medial cpicondyle, in 
children, Feb , 71 

supracond>Iar, in children, Feb, 61 
upper end, Feb, 28 

classification based on etiology 
of trauma, Feb , 28 
marginal injuries, Feb, 43 
three fragment, Feb, 30 
two-fragment, Feb , 35 
H>pennsulinism due to islet cell tumor 
of pancreas, surgical treatment, June, 
719 

H>perthyroidism, development m a ere 
tin, June, 672 

primary, subtotal thyroidectomy for, 
ten to twenty year results, June, 651 
I thtouracil m preoperative preparation, 

I June, 645 

I anesthetic considerations, June, 

628 

treatment, myxedema following, June, 
656 

Hypothermia, local, Apnl, 364 
svstcroic, Apnl, 361 
Hypothyroidism, June, 657 
Hysterectomy, subtotal, technic, June, 
473 

total, technic, June, 473, 485 
Hysterosalpingography, June, 572 

Ileostomy for ulcerative colitis, Apnl, 
303 

Iliac vein, phlebothrombosis of, April, 325 
Incisions, abdominal, anatomical prin- 
ciples involved in, Apnl, 271 
transverse, adv-antages, Af^, 272 
technic, Apnl, 278 

Infections, overwhelming, of extremity, 
refrigeration in, Feb , 206 
Inguinal hernia, repair of, Feb, 220 
report of 1126 cases, Feb, 219 
Injunes, extremities, refrigeration m, 
Feb , 192 

head, rehabilitation in, April, 403 
spine, physical reconstruction m, April, 
425 

wrist, Feb , I 

Intestinal distention, postoperative, pre- 
vention and treatment, Apnl, 3S6 
Intrathoracic goiter, June, 609 
Intravenous anesthesia for gynecologic 
surgery, June, 530 

Iodine administration, myxedema from, 
June, 666 

Iontophoresis in lymphedema with ulcer- 
ation of leg, Apnl, 336 
Islet tumor of pancreas, with hypenn- 
sulmism, surgical treatment, June, 719 

jACOBAEus pneumonolysis in pulmonary 
tuberculosis, Apnl, 255 
Jejunum, caremoma, primary, June, 713 
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Rehabilitation, program of, agenaea «»' 
operating m, Apnl, 4i& 
physcaJ medicine in, APnt, 4J7 
services included in, April, 4J9 
symposium on, April, 371 
Rest in bed, prolonged, undesirabte ef- 
fects, April, 358, 437, 444 
Riboflavin for ‘poor risk” patient, Aprti, 
352 

Raentsen diagnosis aepal unttms, 
Feb, 6 

of intrathoracic goiUr, June, 615 
treatment of goiter, myxedema from, 
June, 667 

ScApnoin bone, carpal fractures, Feb , ^3 
comminuted, lailb dislocation of 
seRMlunar boB?, Feb , 97 
Scapula, winged, Ftb , 21 
Semen, collection and examinatton June, 

m 

Semilunar bone, carpal, dislocation, Feb, 
95 

carltlages, disturbances Reb.tii 
removal, surgidl techmc, Feb , llfi 
Serratus anterior muscle, paralysis, uo 
Sated, Feb , 21 
Sherman plate, Feb , 105 
Shoulder, d»locauon«, recurcent, treat- 
nsent, Feb , 1* 
pain ID, June, 704 

Sigmoid, resection of, for ulcerative coliua, 
Aprs, J04 

Skull ^fectt, cantalura for repair, ApnJ, 
410 

fractures compound, tnitial trealiBrnt 
April, 404 

operative treatment, AprJ, 406 
wounds, open, late Iteatment, AprA, 
410 

Smith’s iruclure Feb, 89 
Soft tissue damage with orthopedic de 
fects, ,4pr)f, 424 

Solution G in renal calculi, APtiJ, 316 
Speech training after brad jJsjunea, April, 
416 

Sphincter ani, laceration, complete, repair 
of, June, S17 

Spina! anesthesia for gynecologic sprpwy, 
/line, 531 

nupercaine technic, June, 533 
pontocaine-dettrose te^mc, June, 
532 

Spine, injuries, physical reconsiructinD m, 
Apk, 42S 

Sponge, absorbable, hemostasis wRh, 
AprA, 347 

Sprains of wnsl, Feb , 86 
Staghorn renal calculus, April, 316, 32! 
Sferilitj, diagnosis, June, 566 
management, June, 566, S79 
Stomach, carunoma, gastrectomy, stjb- 
total, technic, June, 679 


Stomach, resection, subtotal, for cat 
anoma, /a«e, 679 

Subtalar joint, arlhntis, chronic ui5n 
tious, Feb , 158 

lesions, due to anterior poliotnytlilis 
Feb. J4t 

due to dislpcatiotis at Ulocalcauea} 
joint, Feb , 156 

to fracture of calcaneus, f«S, 
J44 

cf talus, Ftb, 153 
to static changes, Ftb , 136 
management, Feb , 136 
spontaneous fusion, t« ith Cora van, 
Feb, 160 

tuberculosis, Feb , 1S7 
Super-Ice, Feb , 102 
SuptscoadyJar fractures in children, Fri>, 
61 

Surgery, general, common problems, s>tb 
posium on, April, 237 
Spellings of leg and ankle, ciaasificatioii 
and treatment, April, 334 
Synie’s amputation, prosthetic considtrs 
ftons, A^, 386 


T AMO G Plate, Feb , IPS, 106 
Talocalcaneal joint, dislocations, sub' 
talar lesions due to, Frb, 115 
Talus, fractures, subtalar lesions due to, 
Feb, 153 

Tamponade to control blcedmg, Aprt, 
340 

Tantalum lor repair of skull delects 
Al^, 4f0 

Tendons of wrist, lesions, Feb » 86 
Testosterone ici ftinctionaf uterine bJero 
mg. June, 563 
in menopause, Jvnt, S64 
'niiamme for “poor risk.” patieat, Apu, 
3S2 

Thiouracil m preoperative prepar*^®'' “ 
hyperthyroidism, June, 645 
anesthetic considerations, Jneb 
628 

myeedenia from, June, 667 
totic reactions, June, 649 
llkoracnplasts In pulmonary tuberci/wsu, 
April, 262 . , 

Thtomhecvomy tor phUholbroiabosis o' 
veins of leg. dynf, 337 
Thrombin as hemostatic, Apnl, 34b 
Throinbophlebitiv m pelvic surgerj, JuiO 

Thyroid surgery, aneslbeaa for, 

€27 , 

complications, operative and f>- 
eralive, management, June, 63“ 
symposium on, Junr, 609 
Thy/wdeclomy, control of Weeding 
June, 6t9 ^ 

conditions associated wdb 
bleeding in, June, -CIS 
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Thyroidectomy, preoperative preparation, 
thiouracil in, June, 645 
subtotal, for primary hyperthyroidism, 
ten to twenty >ear results June, 
651 

myxedema from, June, 670 
Thyrotoxicosis, prcoperati\e preparation, 
thiouracil m, June, 645 
anesthetic considerations, June, 
628 

thiouracil in, June, 645 
Tibia, fractures, beaded wires in, Feb , 
179 

plateau, open reduction, beaded wires 
in, Ftb , 187 
platmg in, Feb , 99 
posterior malleolar, beaded wires in, 
Feb, 189 

transfixion saens and plate in, Feb, 
102 

Tibiofibular dislocations, beaded wires to, 
Feb, 184 

Tracheotomy in thyroid surgery, June, 
641 

Tribromethanol m amylene hydrate See 
Averttn 

Trichomonas vaginalis vagiiutis, June, 
545 

Tourniquet, use of, m refrigeration sues* 
thesia, Feb , 195 

Tuberculosis of subtalar joint, Feb, 157 
of Wrist joint, Feb , 84 
pulmonary, bed rest m, April, 440 
bilateral pneumothorax m, analysis 
of 52 cases, April, 455 
surgery of, Apnl, 251 
Tuberculous empyema, surgery for. AMI 
268 

Ulna, epiphyseal separation, distal, Feb 
91 . • . 

fractures, coronoid process, Feb , 79 
styloid process, Ftb , 90 
with dislocation of radul head, plat- 
mg in, Feb , 99 

vnth fracture of radius, Feb , So 
Ultraviolet radiation m physical disabili 
ties, Apnl, 434 

Urethral diverticulum, June, 589 


Urethntis, chronic, gynecologic aspects, 
June, 583 

Urination, difficulties with, due to bed 
rest, Apnl, 418 

Urolithiasis medicamentosa, April, 323 
Utenne bleeding, functional, treatment, 
June, S62 

Uterotubography, June, 572 
Uterus, carcinoma, diagnosis, biopsy of 
cervix in, June, 537 
vaginal smear m, June, 536, 550 
radium treatment, June, 539 
roentgen treatment, June, 538, 539 
fibroids, hysterectomy for, subtotal, 
June, 473 

total, objections to, June, 481 
prolapse, Manchester-Fothcrgill opera- 
tion for, June, 501 
Watkms-tVerlheim interposition op- 
eration, June, 505 

Vacoial smear in diagnosis of uterine 
carcinoma, June, 536, SSO 
Vaginitis, Trichomonas vaginalis, June, 
545 

Varicose veins, simple, April, 334 
Vaso-epididyroostomy, June, 568 
Vitamin B complex m functional uterine 
bleeding, June, 563 

Vitamin therapy for “poor risk” patient, 
Apnl, 352 

Vocational guidance and training of 
amputees, April, 394 

Watmns WERTiimi interposition opera- 
tion, present status, June, SOS 
Whirlpool bath, A^ril, 432 
IVzres, beaded, in treatment of fractures 
of leg, Feb , 174 

Wrist, arthritis, suppurative, Feb, SS 
traumatic, Feb , 98 
flexion deformities, Feb , 84 
fractures, Feb , 87, 92 
cangUon, Feb , 82 
injuries, Feb, 1 
lesions, Feb , 81 

Madelung’s deformity, Feb , 83 
sprains, Feb , 86 
tuberculosis, Feb , 84 
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CURARE AS AN AID TO RELAXATION IN ANESTHESIA 
R Chvrles \o\ms 

From the mceptioa of aiiesihciiolo 5 \ phv:>tttins hj>c had cemm 
aum 5 in the praence of this speculcv These aims mas be condensed 
as foUov.s to administer an anesthetic agent Nvhich uxterferc as 
Uttle as possible Mith the patient s normaJ funenons dunng and after 
operaooo, to provide the best possible workms conditions for the sur 
geon, and m more recent )ears» to promote the paaent^s welfare in 
connection with the operative procedure The achicvetncct of some of 
these aspirations has been difBcult and more often impossible because 
the ptetcqcusites are the ideal anesthetic asent and the perfect patient. 
The anesthesiologist of earlier \ears was pamcularlj hampered m 
achieving his goal because of inadequate matenals and inefficient equip- 
ment 

Of the previoiisU mentioned aims« perhaps the one most difficult 
to achies e consi5tcnt3% is that of providing the surgeon with favorable 
working conditions profound rclatation of the patient is probabU 
the surgeon’s most constant and paramount demand of the anesthesz 
ologist The ideal state of perfect relaxation ma> be difficult to achieve 
in certain patients since the anesthesiologist has to compete with so 
man> vanahlts No known anesthetic agents will safeU produce TOO 
per cent relaxation m ail patients In addition, patients differ widch 
m their reactions to different anesthetic drugs or to the same drug at 
different tunes and under different circumstances. Considerable success 
has been attained m the production of adequate relaxanon b> usinu 
\anous anesthetic agents m combination or b\ supplementing one with 
another This tends to distribute the anesthetic load and prevents undue 
toxic effects resulting from the excessn e use of ans one asent. Such 
combinations have been described b} Lunds under the term ‘balanced 
anesthesia 
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Curare (mtocostrin)* is one of the most recent additions to the sys 
tem of suppJejncnting the effects of one agent b> combining it with 
another m order to provide moscuiar relaxation \\ ithout profound de 
pression from the anesthetic agent or wrthout using large doses This 
South American Indian arrow poison has been known for centuries 
and Its effects on the nervous system have been recognized and utilized 
in expenmentai laboratorj work for many years The crude prepara 
non was known to possess man> toxic side effects due to impurities 
and It IS only in recent > ears that a pure preparation suitable for clini 
use has been a\3ihhh }t « roarkered in solution jn 5 c.c xab 
each cubic centimeter of which contains 20 mg or units of active 
curare or a total of 100 mg m each vial 
During the carh \ cars of the clinical use of curare many physicians 
thought that it might be both injudicious and unsafe to inject even 
small doses of such a poison into human bcit^ even though the 
preparation was composed of the drug m its pure form Howeier, 
both experimental and cbnical work has corroborated its safety, when 
used cautiouslj and with due regard to the nature of its effects Be- 
sides It would appear logical that use of an agent whose effect resulted 
largely from peripheral action might not produce as many untoward 
results ss large doses of an agent whose predominant effect was de 
pression of the central nervous system Actually the initli of this state 
ment seems to be mcreaitngly apparent as time goes on 

PHARMACOLOGY 

The pharmacologic actions of curare are not unknotvn to the medi 
cal profession but the tnim features will be summarized here Curare 
is not an anesthetic agent although mild anesthetic properties hat c been 
ascribed to it Its mam effect is on the myoneural junction or synapse 
It produces muscular relaxation by blocking the nerve to muscle im 
pulses at this pome presumably by mtctfcnng with normal action of 
acetylcholine It affects the nerves to skeletal muscles and also sympath 
etic nerve impulses but it appears to have little or no effect on smooth 
muscles or on the heart or circulation The muscles are affected m 
the following order (1) those innervated by cranial nerves (2) mus 
cles of the trunk and exrrcmitics and (3) muscles of respiration the 
diaphragm being affected last kkfuJe central respiratory depression 
has been reported the peripheral effects are predominant Large doses 
paralyze respiratory function by penpheral action Curare is destroyed 
m part b> the hv cr and eliminated by the kidneys although some of 
the drug is excreted unchanged Judicious therapeutic doses rarely 
produce side effects Curare is effeettye when administered meramus 
cularly or intravenously but when it is used in connection with an 
anesthetic agent intravenous administration is preferred When the 
given intrav enouslv, its effects appear within sixty seconds and 
-.red by n. R Squ bb & Sons, Nevv \qA City 
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the maximum effect may be evaluated in nvo or three minute Intra- 
venous administration favors better control of, and babn^betvveen, 
the effects of the curare and those of the anesthetic agent Therapeutic 
doses produce minor degrees of respu^tory depression m a small per- 
centage of patients but this is seldom of serious consequence and is 
easily controlled Single large doses may result m respuatory paraly sis 
but unless a gross overdose has been administered the use of artificial 
respiration with oxygen will re establish normal respiratory function 
Phy sostigmine and neostigmine may be considered as specific antidotes 
although of the two, physostigmine is thought to have a more specific 
antidotal effect This drug should be available when curare is being 
used but if curare is administered in safe amounts there should seldom, 
if ever, be occasion to use it 

CUNICAL USE 

The first chmeal use of curare was m psychiatric practice for the 
purpose of ameboratmg the traumatic effects of the various types of 
shock therapy It is saU being used extensively for this purpose, com- 
paratively large doses being employed Although these doses may be 
safe enough when employed without anesthesia, they can produce 
acute respiratory paralysis when superimposed on the pre existing 
effects of an anestheac agent. 

Cyclopropane has been considered the anestheuc agent of choice for 
supplementmg with curare, due to its evanescence and the rapidity 
with which the depth of anesthesia may be varied Because of the flex- 
ibility of cyclopropane anesthesia, it has been thought that it is easier 
to differentiate the effects of cyclopropane and curare than the effects 
of other combinations and to compensate for them In addition, cyclo 
propane apparently does not have the curare like action of agents such 
as ether, avertm (tribromoechanol) and pentothal sodium 
Although cyclopropane is no doubt still the agent of choice for 
combination with curare, it is now generally believed that the use of 
other agents need not be hazardous, provided small doses are employed 
In recent years curare has been used with nitrous oxide, ethylene, 
ether and pentothal sodium When curare is used either with ether or 
pentothal sodium, the total amount as well as the individual doses 
should be smaller than with cyclopropane and the interval between 
doses should be longer ui order to evaluate their full effect 
There has been some difference of opimon as to the size of the 
initial subsequent and total doses of curare When it is used with 
cyclopropane some workers administer 5 c c (100 mg ) This amount 
IS no doubt safe m the hands of those who are experienced in using 
Che drug, how ever, at the Clime we prefer to use 2 to 3 c c (40 to 60 
nig ) If adequate relaxation is not obtained m five nunutes, we admin- 
ister an additional dose of 1 to 2 c c (20 to 40 mg ) If the imual dose 
has produced a satisfactory effect no further curare is added until 
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)ust before the pentoneurn is to be closed If the anesthetic agent is 
ether or pentothal sodium I feel that the more conservative dosage is 
indicated 

During the last twelve months tnj associates and I have used curare 
With both ether and pentothal sodium for a v ancty of operations Manj 
of these operations were performed on the upper part of the abdomen 
although some were abdomino pelvic procedures No untoward ef- 
fects, either immediate or remote, have resulted The amount of ether 
or pentothal sodium necessary is reduced 50 per cent or more, with 
excellent relaxation in most cases Amounts of curare in excess of 5 c c 
(iOO mg ) have not been emplo>ed for any one operation 

I have been particularly interested in the intravenous use of curare 
w ith pentothal sodium, since pentothal sodium alone does not always 
provide the most desirable relaxation for certain types of surgical 
procedure ^ It has seemed that the use of this combination, if safe, 
would provide the relaxation that pentothal sodium alone sometimes 
fails CO produce and at the same time the desirable features of anwthe 
sia produced by pentothal sodium could be attained In general this 

remise has proved to be correct although our senes of cases at the 

me to date is not large enough to warrant defimte conclusions As 

Ksulc of the addition of curare, smaller doses of pentothal sodium 
arc required, relaxation is improved and the undesirable effects of large 
doses of pentothal sodium, such as prolonged sleeping time, have been 
markedly lessened 

This combination has not been administered for abdominal open 
tioitt but It has been used satisfactorily m other fields, for example, m 
direct laryngoscopy (suspension laryngoscopy) In the past our rou 
tine procedure consisted of thorough cocainization of the pharyngeal 
and laryngeal regions, using pentothal sodium as the general anesthetic 
agent Despite the cocairuraoon, the activity of the laryngeal reflexes 
m many patients necessitated the use of comparatively large doses of 
this drug in order to relax the vocal cords Many of these patients 
had a protracted recovery The use of curare markedly reduces the 
amount of pentothal sodium required and, as a result, the period of 
recover)'’ is shortened After ancscherizatrort of the glottis with 10 per 
cate cocsiUCf s/tesehesis /r A'ldac'fvi m'(k pateoeksi rodiwwr tapper 
first or second plane, third stage anesthesia has been attained One to 
2 c c (20 to 40 mg ) of curare is then administered intravenously If 
adequate relaxation is not obtained in three minutes and provided res 
piratorj function is acme, an additional I to 2 cc (20 to 40 mg.) is 
giv cn The balance of the operation usually can be accomplished bv 
use of 3 few cubic centimeters of pentothal Nitrous oxide, 50 per cent, 
and oxygen, 50 per cent, are administered by nasopharjmgeal catheter 
throughout the procedure. This combination of pentothal sOdium and 
curare is providing the best operating conditions we have yet attuned 
for 1 t>pc of surgical procctUjrc that presents jntirc thin the iiMia! 
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number of problems A sinulir sequence is being cmpIo\ ed for esopli 
agoscopy m difficult cases 

The use of curare is an aid to rchxition in anesthesia is still m its 
infancy and its administration should continue to be tempered with 
caution until our experience and knowledge of its effects with \arious 
anesthetic agents is more mature Its application to anesthetic practice 
presents man) intriguing possibilities and there is everv indication that 
It will have an important part m the future practice of anesthesiolog) 
Those who did the preliminary experimental and clinical work x\ith 
curare (mtocostrm) may well be complimented on the conser\ati\e 
attitude with which they introduced this useful agent to anesthesi 
ology ^ * 
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ANESTHESIA IN SHOCK 
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In order to make thus consideration brief, it will be assumed that all 
anesthetic agents and methods arc available, otherwise, there would be 
httle choice 

The difficulty of defining shock seems to make it necessary to de- 
scribe the condition u hich I interpret as shock I fully realize that it is 
difficult to define shock particularly from the standpoint of the re- 
search physiologist TTic shocked patient is more or less prostrated, 
he IS usually conscious although he may nor be, his skin is cold and 
wet and white m contrast with the pink, warm and dry skin of a well 
person His blood pressure is usually lowered to a point where muscle 
tone is markedly decreased, the pulse is usually fast and thready and 
the pulse pressure is low (less than 20 mm of mercury) Dyspnea and 
apprehension may be present The patient may have suffered an miurv 
and may have lost blood He may have been exposed to a strong 
electric current He may have become weakened through a Jong de 
bilitaong disease and may have been bedodden for a long time In the 
latter case, it is sometimes difficult to say whether the patient is simply 
iveak or whether some degree of shock has developed 
' The condition which I wish to consider is one that is sufficiently 
marked so that a clinician u ould not hesitate to say the patient was 
m shock If an operation is necessary an anesthetic must be employed 
if the patient is conscious and it may be advisable to use some kmd of 
anesthetic if the pauent is not fully conscious Pam itself seems to con 
tribute to shock or at least to the lowering of blood pressure if the 
pam IS prolonged and severe 

It IS essential that general supportive measures be instituted As soon 
as the patient shoivs some improvement from this treatment, it is pos 
sible to begin the administration of the anesthetic without preliminary 
medication It is much safer, however, to withhold the anesthetic until 
definite improvement occurs, that is, until the systolic blood pressure 
can be elevated to an arbitrary level of 100 mm of mercury, until the 
pulse pressure reaches 20 mm or more and until the pulse rate becomes 
tn \3rriex tVitse CMCtrrristances, the patreut has begem to 
improvement although he is still weak and there is plain evidence of 
shock 

The safest anesthesia is accomplished by infiltration with a minimal 
quantity of a 0 5 per cent solution of procaine hydrochloride There 
are operations, howeser, that arc so extensive that local anesthesia is 
not; by itself, satisfactory For such operations it is necessity to use 
some other t>pe of anesthesia with or without the addition of local 
740 
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infiltrauon In general, spmaUnesthesn should be avoided Intravenous 

anesthesia with pentothal also should be avoided Although it is pos- 
sible to use spinal anesthesia or mtraicnous anesthesia in the presence 
of shock provided that the anestheuc technic is modified so that very 
small doses of very weak soluuons of the anestheuc agent are used and 
provided that the patient is well supported with the various mea^res 
that are generally available today> there arc better and safer anesthetic 
methods One of the very best methods is to use ethylene and at least 
20 per cent oxygen A small amount of ether may be added without 
untoward effect Nitrous oxide with 20 per cent oxy gen may be used 
A small quanuty of ether may be necessary Cyclopropane may be 
used, but I do not think that it is as good as ethylene in cases of shock 
Actually, the need for relaxation is not very great, and a powerful 
anestheuc such as ether or cyclopropane is usually not needed The 
generous use of oxygen helps considerably and, if spinal anesthesia or 
intravenous anesthesia with pentothal is to be used, oxygen must be 
given in a concentrauon of at least 50 per cent I find that the mixture 
of SO per cent nitrous oxide and SO per cent oxygen is effective in 
reducing the amount of pentothal required 
In some cases of shocli large doses of morphine have been admin- 
istered because of severe pain In such cases, the required dose of the 
anesthetic is less than it is in similar cases m which morphine has not 
been administered In many combat areas, patients have been given 
morphine after they have been m shock and have become cold Be- 
cause their peripheral circulation is poor, the absorption of morphine 
IS poor When their circulation improves, the morphine is absorbed 
quickly and morphine poisoning may occur These patients require 
supportive treatment more than they need an anesthetic although ob- 
viously they need a sufficient amount of anesthetic so that they will 
not suffer from pain 

The use of the intratracheal tube m connection with inhalation anes- 


thesix makes it possible to keep tbe patient well and adequately ven 
tilated, and it becomes more and more desirable as the degree of shock 
increases It also is possible to use an inhalation anesthetic in cases in 
which operation must be performed on the head, face, neck or throat 
By means of the intratracheal tube and connectors, the anesthetist may 
be remoxed from the field of operation and be completely out of the 
surgeons uay The operative field may be prepared and draped, and 
the drapes will not be disrupted by the anesthetist dunng the opera- 
tion Fluid and secretions that collect m the trachea and bronchi may 
be aspirated by insertion of a catheter through the intratracheal tube 
If, during operation, a patient goes into a state of shock, it will be im 
mediately evident to the anesthetist that the patient requires very little 
an^thetic The blood pressure will fall, the respiratory rate and the 
pulse mte will increase and the patient will become cold, moist and 
pale If there has been considerable loss of blood during the operation, 
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proteins usually expected Milk, eggs and ground meat are of consider 
able value with this idea m mind One gram of protein per kilogram 
of body weight should be a safe dailj subsistence ration However, for 
those persons who are sick or hate been injured the requirements are 
frequently greater Such persons should get approximately JOO gm 
of protein dail> However m certim cases, for example, cases of old 
bums it ma> be necessarv to gi\e much greater amounts If 100 gm 
of protein dailv cannot be administered orallj in the forms mentioned 
prcMOUsly or m the form of certain commercnl ammo acid products 
then there are the protein digest solutions that can be administered in 
travenouslj A. good deal of research work has been done on the 
amino acids and certain commercial firms have been able to produce 
a product which now is relatisel> reaction free to the extent that we 
do not get the generalized reactions or such local reactions as throm 
bosis, sloughing and so forth Some firms hate products which can be 
admimstered subcutaneousl> usuaH> without local or general un 
toward reactions 

As far as the carboh) drate diet is concerned, approximately lOO gm 
IS needed daily to pretenc ketosis U is important to administer this 
amount because if less than this is adnunistercd, body protein will be 
broken dow n to make up for the dcficiencj of carbohj drate Fiv e per 
cent solution of glucose m distilled water con be administered subcu 
taneoubl) However it does produce a good deal of local soreness at 
the sire of injection Fn c or ten per cent glucose m phj siologic saline 
solution or distilled w ater can be administered intravenously How ever, 
occasionally the latter solution has a tendency to produce thrombosis 
of the terns Frequencl) ic is desirable to get the glucose into the cir 
culator> s> stem without having to add too much fluid In such cases 
the 10 per cent solution is chosen in preference to the 5 per cent solu 
non If 1,000 cc of fluids more or less arc immarerial is far as the 
condition of the patient is concerned then it is preferable to use a S 
per cent solution of glucose 

Fat in a palatable form maj be given to most til patients Enough 
water above that formed from food to provide for sensible and insen 
sible loss and to provide for at least I 000 cc of urine daily is prefer 
able At least 5 gm of salt should be given unless this amount is con 
tramdicated b\ congestive heart failure nephritis or nephrosis and 
edema A patient who is depleted in salt does not eat or drink wefl 
One thousand cubit centimeters of phj siok^ic saline solution prov idcv 
9 gm of salt Vitamins should be supplied either orally or intraven 
ouslv as necessary The following table ci'cs the averace amounts of 
dietarv constituents required dailv 

\\ jfcr ■*(XW ti iWXl It 

Sih 5 to 10 gi 1 

Protein 7J to ISO gm 

Carbohv drate 100 to VOO gm 

Tat vitamins an I calanes as required 
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In administering parenteral fluids it must be remembered that e\ 

cessneh long periods of administenns intras enous fluids are \er\ tiring 

and distressing to the patient If a patient has to he quietU m bed while 
2,000 to 3,000 cc of fluid are running intraa enousK , he ma\ become 
ven nenoiis and exhausted and upset to such a degree that some of 
the beneficial effect of the fluid administered is lost The patients are 
warned to remain quiet m order to preaent the needle from becoming 
dislodged but sometimes the\ are so restless that the needle does be- 
come dislodged accidentalh In such a case the site of injection max 
become xer\ tender, cxen to the point of getting a local hematoma 
and occasionallx thrombosis of the blood \ essel 
Water saline solution proteins and carbohx drates in the foregoing 
approximate amounts all max be gixen intrax enouslx Protein max be 
provided in the form of xxhole curated blood, blood plasma, hjdro- 
lized protein and some of the nexxer preparations of ammo acids 
Exery 100 c c of xxhole citrated blood contains approximatelx 15 gm 
of hemoglobin and 4 gm of plasma protein The pnncipal use of this 
hemoglobin and protein is to increase the blood xolume and circub- 
tion Hemoglobin itself is not suitable for tissue protein replacement 
Hoxxexer plasma is metabolized to some degree and thus it does pro 
xide a source of nitrogen Fixe per cent casein hxdrolxsate in 5 per 
cent dextrose solution neutralized to a pH of 6 5 is the usual prepara- 
tion admimstcrcd The rate of administration of ammo acids must be 
regulated If injected too rapidlx,thex max produce nausea and xom 
iting Again, if thex are administered too sloxxlx, the patient will ex- 
perience the aforementioned discomfort Approximatelx 500 c c of 5 
per cent solution of amino acids per hour max be administered and 
utilized to adxantage Fifteen hundred cubic centimeters of ammo 
acid solution per dax is the usual accepted amount. Ammo acids 
administered oralI\ max be gtxen m much greater quantities than this 
At the present time there is no fat preparation that max be adminis 
tered intrax enously 

Dunng short illnesses the ax erage patient does not require \ itamins 
Hoxxexer, m prolonged illnesses the addition of xitamins is important 
The ax erage dailx requirements of the more important ones are thia 
mine (Bt) 10 mg nbofliMn (B,) 5 mg nicotinic acid "’0 mg and 
ascorbic acid (C) 100 mg 


SURGICAL PATIENTS 

Since the acceptance of the pnnciples of antisepsis and asepsis sur 
gerx has made great adx ances Often these adx ances xx ere made w ith 
out much knowledge of the phx’siologic part manx of the organs being 
operated on piaxed in the xxhole picture Todax it is realized that the 
preoperatix e preparation and postoperatix e care of the jjatient are im 
result of surgical treatment It is admitted 
t at there is a great variance of opinion rclatix e to the care of patients 
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It must be adnutted that emergencies today arc relatively less frequent 
than they used to be Bleeding that catmot be controlled except by 
operation is one of the few acute emergencies In many cases it is per* 
missible and advisable to do certain further examinations and to carry 
out certain corrective procedures before the patient undergoes anes 
thesia and surgical treatment 

The risk of surgical treatment is least when the patient comes to 
operation with the tissues adequately supplied with fluid, the food re 
serves m their normal state the metabolism adjusted as perfectly as it 
may be the intestines v orking normally the circulation at its optimal 
level and a nervous system as undisturbed md peaceful as in daily 
life» 

Blalock® classified the body fluids as being intracellular and extra 
cellular One half the body weight is accounted for by the intracellular 
fluid Extracellular fluid is made up of blood plasma (6 per cent of 
body weight) and interstitial fluid (15 per cent of body weight) The 
intracellular fluid transports nutrient and nastc products 
The fluid requirements of a healthy person are usually met by the 
taking of sufficient water to alleviate thirst and the water m the or 
dmary diet Three liters of water made up from drmk food and oxi 
dation of food is an average adult daily requirement 
For those persons who are undergoing surgical treatment, Wagen 
Steen” presented four problems which bear on the fluid requu-ements 
Wafer Requirements —Dehydration is a result of a reduction of the 
amount of water m the body the first loss being from the interstitial 
fluid Following a certain amount of loss from this source the blood 
plasma wU shon a loss of fluid In many instances this dehydration is 
directly due to the loss of fluid from the gastro intestinal tract by 
vomiting or diarrhea It usually can be determined easily by marked 
thirst dryness of the mouth and lips and a higher temperature than 
one would expect from the particular illness Signs of acidosis or al 
kalosis may be present 

Maddock and CoUer"^ have suggested a means for calculating the 
quantity of fluid that should he gi\ en to surgical patients who cannot 
take fluid by mouth 

1 Water for unne 1 500 cc 

2 Water for vaporization— 2000 cc 

i Variable amount of fluid to replace that lo^t by votniang blood feces 
biliary and intestinal fistulas exudations and so forth 

4 If the patient is already dehydrated sufficient water to restore depleted 
body fluids (d per cent of body wei^t) 

At this point It might be well to point out that general edema is 
particularly likely to follow the use of large quantities of salt solution 
when the patients have low serum protein 

Eleclrolyte Needs— If parenteral therapy is indicated what fluid 
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should be administered? In many cases in which treatment is surgical, 
dehydration is not present and in these cases the parenteral adminis- 
tration of fluid may be carried out because temporarily there are 
certain contraindications to the oral administration of fluid. It is gen- 
erally agreed that 5 per cent solution of glucose in distilled water is 
as good as any fluid under these circumstances. The importance of this 
question increases if the patient is dehydrated. With the exception of 
the sodium and chloride ions, all the materials used in the plasma struc- 
ture can be supplied by the metabolic processes of the body, even in 
the absence of food. Therefore, the administration of physiologic solu- 
tion of sodium chloride will answer this problem. 

If the patient has a renal function within normal limits, the proper 
retention of sodium and chloride ions and of the materials from the 
metabolic processes will be performed. Tl\c extracellular fluid will be 
restored. Coller, Bartlett and co-workers** have a method of determin- 
ing the required quantity of sodium chloride necessary’ to administer. 
Determine the plasma chloride level; for each 100 mg. per 100 c.c. that 
the plasma chlorides need to be raised to reach a normal of 560 mg. 
per 100 C.C., the patient should receive 0.5 gm. of sodium chloride per 
kilogram of body weight. For the ordinary postoperative patient S 
to 9 gm. of sodium chloride daily is sufficient. Fluids needed above 
this requirement may be provided by the administration of glucose in 
distilled water. If there is an impairment of renal function accompany- 
ing the dehydration, glucose is indicated. The glucose not only in- 
creases the plasma volume and the renal blood flow but it also adds 
water to aid the functioning of the kidney. Glucose also aids in the' 
oxidation of the ketone acids. Relatively large amounts of glucose 
solution may be used without too great feat of the appearance of 
edema. This does not hold true for the salt solutions, particularly if 
the patient is suffering from low serum proteins resulting from inade- 
quate food intake. 

Blood Loss Factor.— In ituin.y opemians the blood loss is almost 
negligible. However, this does not hold true for many others. The 
amount of bleeding varies, too, according to the particular technic of 
the surgeon. One artery bleeding briskly will often lose as much blood 
for the patient as the whole of the operation otherwise would. Large 
hlood losses should be replaced by a blood transfusion. If the bleeding 
is not great but yet the patient exhibits need for increasing the blood 
Volume, blood plasma may be given to good advantage. 

Caloric and Nitrogen Requirements.— It is very easy to err in treat- 
ment by not meeting the caloric and nitrogen requirements during the 
postoperatiye period. The use of glucose offsets the ketosis of starva- 
tion but frequently is not sufficient to meet the energy requirements 
of the patient. This is doubly impormnt for the preoperative prepara- 
tion of the patient, especially if he has lost U'eight. Ravdin-® has shoum 
that a preoperative combination of high protein and carbohydrate diet 
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thus deciding each step of treatment for the benefit of the patient If 
fiuids are needed, be sure a sufficient amount is added 

ROUTES OF ADMINISTRATION 

1. Oral Adminlsfrahon of Fluids— This is perhaps the best route pro- 
vided there are no specific contraindications The practice of giving 
warm sweetened tea or coffee to wounded men as they have been 
brought to casualty stations ^vas beneficial m the War of 1914-1918, 
and also m air raid casualties and other cases of uounds in this war 
The primary purpose here is to give comfort, ^va^mth, fluid and nour- 
ishment but not neccssanlj to combat shock However, this route 
should not be used immediately prcoperatively or immediately post- 
operamely in most instances nor can it be used satisfactorily if the 
patient is vomiting, has had a senous gastro intestinal operation or has 
peritonitis or paralytic ileus 

2. Proctoclysis —Some of the more desirable features of the rectal 
administration of fluids arc that sterile equipment is not necessary and 
tap water may be used On the other hand, undesirable peristaltic 
\iaves ma> be started, the rate and amount of fluid absorbed are un- 
predictable and some patients complain of being very uncomfortable 
This method is very inadequate if it is desired to supply glucose and 
sodium chloride, as these two solutions are not absorbed readily 

3 Hypodermoclyjls —Many surgeons prefer this route to others for 
the admimstration of fiuids Howeier, m this method the rate and vol- 
ume of absorption var> a good deal The two desirable regions of 
administration are (a) Subpectoral region, the needle being intro- 
duced m the anterior axillary line and at right angles to the ribs If this 
is done, there is less danger of the needle damaging the pleura and 
lungs One objectionable feature is the fact that it frequently results 
in more or less splinting of the thoracic muscles and interference with 
free respiratory effort (b) \VIien the thighs are used, the needle 
should be inserted just superficial to the fascia on the anterior or lateral 
surface of the thigh One of the objections to the use of this method 
of fluid administration is the discomfort suffered by the patient by 
distention of tissue spaces and so on This may be alleviated in part 
by adding I gm of procaine hj drochloride or metycaine to each 
1,000 cc of fluid used Solutions should be used that are most nearl) 
isotonic This includes isotonic solutions of sodium chloride and 5 per 
cent glucose It must be remembered that one can give excessive quan 
titles of fluids by this route also Ore must be exercised m applying 
heat to an area overly distended by subcutaneous hypodermoclysis 
The skin is taut and somewhat avascular and is easily burned 

4 Infravenou* Adminijtraflon.— The intravenous route has one great 
advantage over its fellows in that one can give a known amount of 
fluid quicklj or slow ly By its use one is able to meet certain more or 
less specific therapeutic fluid needs for the treatment of shock or im- 
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pending shock and to add agents in the form of s^ulants, diurepa 
and so on. Five per cent solution of glucose in distdled 'vater and iso- 
tonic solution of sodium chloride tvith or tvithout 5 p« cent glucMe 
are the solutions most frequently used. The salt solution^ed judi- 
ciously will supply the normal requirements of the body. The glucose 
solutions supplv food, may act as a mild diuretic and aid m prevenang 
ketosis. Glucose administered in distilled water does not tend readily 



Its 536 — J, The acce&$ible >eins to be used for the Intravenous administration 
»>( p-itentenl ftuidb. h. Correct arid vTKoneci tfitthods o? applying tjot paeVs to the 
extrenunes. On the left side the shaded areas extend from the fingertips to above 
the elboRS and from the toes to above the k-nees. This is the correct method of 
applviofr hot picks to the extremmes 


toward the devclopmctit of edema. U hv’pertonic solutions are used, 
the rate of administration must be vcr\' slow. An optimal rate of ad- 
mimstration for isotonic solutions is approximately 500 c.c. per hour. 

There are many veins in the body which may be used for the ad- 
tninistration of these fluids; namely, the antecubital veins, the veins in 
the dorsum of the hand, vans in the volar surface of the wrist 
and forearm, the lesser saphenous vein situated anterior to the medtil 
rmlleoliis at the antic and the veins on the dnr vn i n of the foot. The 
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greater saphenous vein in the groin may be used on occasion (fig 
336, a) In infants the external }ugulars or scalp \ems frequently are 
readily accessible If the patient has ^n at crage circulator) t olume and 
\ ems are not collapsed, one usually can enter one of these t ems readih 
However, if the veins are collapsed or the patient is m shock, heat 
applied in the form of hot packs to (he arms from finger tips to above 
the elbows or from the toes to above the knees tends to dilate the 



Ilf. 317 lntra\cnous idinintstration of fluids on the operating table The griatcr 
Mpliem lib lein it the left ml.Jc is the one Iieini; used in dll': pirticidir cise 

V essels and thev become filled with blood (hg 336 /’) If a tounuquet 
IS placed on the arm or leg before the hot packs are remoicd the 
blood in the part will be dammed mto the ami, hand, leg or foot and 
will keep the vessels dilated In these circumstances it is well to u-'C 
1 warm antiseptic solution to cleanse the skin A cold antiseptic solu 
tion tends to constrict the vessels An injection of procaine h)drochlo 
ride at the site of skm and v cin puncture lends aid by decreasing pain 
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fill sumuli of the needle, vhich themseUes might produce a sudden 
eonsmction of the \essels Anderson and Lund\* made a sugg«tion 
that, in cases of severe shock in which it is impossible ro get a large 
needle into certain arm or foot veins, if a tourniquet is placed around 
the member and a small caliber needle placed into a v ein, enough fluid 
tan be injected into the part to dilate the veins and permit the en- 
trance of a larger caliber intravenous needle Occasionallv this pro 
cedure mSy prove verj valuiblc 

In many cases of surgical procedures that are expected to be lengthv 
or senous or both or m which the patient is in the poor risk class, it is 
viell either to place a 15 gage Lewisohn needle with obturator into a 
leg or arm vein before the operation starts or even to start one of the 



Tig- 338 —The approxinijfc distance from ihe angle of Louis s\ here the needle 
should enter the hone tnarrow space 

parenteral solutions dripping in slovvlv Manj surgeons prefer to have 
this needle placed in one of veins on the dorsum of the foot or the 
vein anterior to the medial malleolus (fig 337) This has certain ad 
V antages, as the suxgeon and his assistants are not inconv emenced b> 
an arm protruding from the side of the operating table Recentlj at the 
Clinic the opinion has been expressed^ that using ankle or foot v eins 
may increase the incidence of phlebitis and thrombosis m the lower 
extremities This opimon is respected and as a consequence sev eril of 
our surgical services now arc usuig the veins in the hand or arm in 
preference to those m the lower cvtremitj in order to determine 
whether or not thev do get a greater or lesser incidence of phlebitis 
and thrombosis in their patients 

5 Bone Marrow Spaces —The procedure of placing especially de- 
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Signed needles into the sternal bone marrow space m adults or the 
ubial bone marrow space in small children and infants has proted very 
valuable in certain instances The point of entrance of the needle in the 
sternum is one chosen a distance down from the angle of Louis equal 
to the distance of the angle of Louis from the suprasternal notch (fig 
338) For infants three years old or >ounger, a point is chosen at the 
junction of the upper and middle thirds of the shaft of the tibia on 
the anteromedial aspect of the tibia (fig 339) The lower end of the 
femur may be used also Gentle aspiration by a s> rmge usually pro- 
duces a return of some blood into the syringe By this method, people 
in sei ere shock, w hose i ems are completely collapsed and not easih 
entered by venipuncture persons who are so severely burned that 
the usual sites of vcmpuncrure arc not usable or infants who haie no 
veins into which needles can be easih introduced can be gnen paren 



1 Hj. 3J9 DiagnuuuatK rsprebemation ot a tibia showing the point of entrance i f 
the needle between the middle and upper thuds of the ubial shaft 


teral fluids, plasma blood or other fluids very readily The rate of 
admimstration of fluids compares faiorabh with the rate at which 
fluids can he given intrai enously 

SUBSTANCES 

When fluids are to be used, the physical as well as the biologic 
properties must be considered Certain fluids are more important for 
food value than for shock therapy In shock therapy, Taylor and 
Waters®® hate sec down a specification which if met would be almost 
ideal 

1 The size of the molecules of the solute should pretent ready 
escape of the solution from the blood \csseh 

2 The osmotic pressure and Mscositc of the soluuon should be as 
nearly that of blood as possible 

3 The solution should be isotomc with the erythrocynes 

4 It should be nonantiecmc and innocuous Its stability, ea^e of 
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stenlizauon and read\ availalnlitv are also important points to be con 
Water —Distilled water alone must not be administered intraven 


Saline Solution —Only isotomc solutions of sodium chloride should 
be used There are relatively few >f anv indicitions for the vise ot a 
hypertonic salmc solution 

Glucose— Five per cent solution of glucose is the solution most 
commonly used This may be used cither dissolved in distilled water 
or combined with saUne It is preferable to administer it intravenously 
However, subcutaneous injections of 5 per cent solution of glucose are 
made A 10 per cent solution of glucose sometimes is used However 
It tends to thrombose the veins preventing subsequent use of these 
veins Eight to ten cubic centimeters of 5 to 10 per cent solution ol 
glucose per minute is the optimal rate of intravenous injection If a 
stronger solution is used the rate of flow should be decreased accord 
mgly Both sahne and glucose solutions are crystalloid solutions and 
consequently remain m the circulation relatively short times Because 
of this when they aie used for immediate treatment for increasing the 
6iood vofume, it must be remembered that the effect hoped for will 
be only transient and if a longer action is desired, then a solution of 
more value must be used 

Acacjfl —Six per cent solution in isotonic saline was used extensively 
in the fast war Many reports bear out its value The use of this solu 
cion on occasion has resulted in certain reactions but in recent years 
the process of manufacture has improved and it would seem that the 
deleterious effects have disappeared to a great extent Solution of 
acacia does remain within the circulation for relatively Jong penodr 
and because of this it is of value as a plasma substitute in shock Lehn 
hoff and ha\ e reported its use in nephrosis It seems to aid the 

excreaoft of Water with loss of generalized edema It has been shown 
to be deposited m the hver Consequently many investigators feel that 
Its use may have a deleterious effect on hepatic function 

Peefin —This is a colloidal carbohydrate complex in composition 
having a high molecular weight, and is obtained by a special process 
from citrus (utces Hartman and associates*® have investigated this 
product and have concluded chat it is noncoxic and nonantigenic and is 
werered readily withm seventy two hours In a f per cent solution it 
has about the same osmotic pressure and viscosity as whole bJood Jf 
appears to have a more sustained effect as far as increased blood vol 
ume and blood prtssure are concerzted chsa has sahne or gfucose solu 
tion It does take considerable care and dexterity jn its preparation 
Steam pressure sterilization does not change its physical properties 
Gelatin— In 19]5 Hogani« ^ve a detailed description for rhe 
preparation and sterilization of punfied gelatin m a 4 per cent solution 
In 1917 Bavliss” ^ found that a 6 per cent solution of gehtin has 
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approximately the same viscosity and colloidal osmotic pressure as 
blood plasma At the Clinic, Cook and his associates** ha\ e used a 6 per 
cent solution with seemingly good results in replacing fluid loss in 
certain cases of elderlv patients during and following transurethral 
prostatectomy The impression has been gained that there is a quicker 
response of the return of the blood pressure and this tends to remain 
withm normal limits more readily than when solution of gelatin is not 
used This surgical service does not hesitate to use whole citrated 
blood m cases in which there is considerable loss of blood, however 
m those cases m which blood or plasma is not specifically indicated, 
they feel gelatin is giving them a method of quickl> improving the 
circulation by increasing blood \ olume and blood pressure There arc 
two solutions of gelatin consisting of a smaller and a larger molecule 
respectively The experience gamed to date is not sufficient to make a 
preferential choice between them 

Isinglass —This is a form of gelatin and is obtained from the swim 
bladder of several kinds of fish Taylor and Waters*® found that a 
7 per cent solution had a colloidal osmotic pressure relauvely simibr 
to that of human plasma Experimental!) it seemed to save the lives 
of animals after hemorrhages ihit ordinarily proved fatal Taylor** 
showed that 500 c c of a 4 per cent solution would produce a sus 
tamed rise m arterial pressure and blood volume 

Amino Acids —The most important function of ammo acids is the 
formation of tissue protein Formerl) it svas believed that body pro 
terns were formed during the growing stage of the animal and there- 
after the only function of food ammo acids was m maintaining and 
repairing tissue As Schoenheimer"’* has shown, there is a complete 
mixing of absorbed ammo acids with those already present and there 
is no differentiation made between “food ammo acids and those of 
body proteins 

Of the ammo acids present in the body, eight must be furnished to 
maintain nitrogen balance A daily supply of those eight should be 
available to man because he can neither synthesize them nor store 
them All the essential ammo acids must be furnished simultaneously 
to obtain nitrogen retention When the nitrogen intake is low, the 
administration of a mixture of amino acids containing all the essential 
ones should improve protem s>nthesis For man) years glucose intra- 
venously administered has supplied the caloric requirements However, 
the catabolism of bod) proteins continues with no possibility of re 
placement Whole blood or blood plasma may supply this in part, 
however, the mtrogen for tnetabobc functions can be supplied as 
ammo acids which are normal constituents of the blood stream 

Oral administration of ammo acids should be effective Among the 
chief disadvantages of the oral administration of ammo acids are the 
ver) objectionable taste and odor These mav be partially covered by 
thilling and adding fruit juices but at best thev are still objectionable 
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in most instances. However, in those instances in which oral adminis- 
rraiion is contraindicated or there is a poorly functioning bowel, 
amino acids may be administered intravenously. Considerable care 
must be exercised in the intravenous administration of the ammo acids. 
Severe reactions have been reported occasionally. It might be well to 
point out the advisability of vety thorough cleaning of intravenous 
equipment following the use of amino acids. Unless very' thoroughly 
cleaned, a pyrogenic reaction is likely to occur the next time the intra- 
venous set is used. 

Amino acids themselves are not used in supportive measures as for 
instance in cases of shock, but primarily in those cases in which the 
patient needs proteins. It must be remembered that amino acids must 
be given over relatively long periods to get desired results of increased 
blood proteins and so forth. 

Hemoglobin Solutions.— Hemoglobin dissolved in Ringer-Locke solu- 
tion, in plasma or in whole blood, diluted with sodium chloride solu- 
tion can be made to give solutions with the same osmotic index as 
blood. Hemoglobin differs from other blood substitutes or plasma in 
being an oxygen carrier and also in being able to stimulate a rise of 
blood pressure. Certain investigators feel that hemoglobin in Ringer’s 
solution is superior to acacia and saline solutions, but inferior to plasma 
or serum.® These solutions are still in the experimental stage. 

Whole Cffrated Blood.— The value of this therapeutic agent was well 
known before the start of the present war. In 1909 Crile^® made the 
statement that, “judiciously employed, transfusions would surely prove 
a valuable, often life-saving, resource; injudiciously employed, it would 
surely become discredited.” The experiences gained in this war have 
proved more conclusively that the use of whole citrated blood cannot 
be replaced entirely by that of other substances in certain conditions— 
namely, very severe loss of blood either in accidents or in operations, 
and also secondary anemia before or after operation, and in certain 
other medical cases. The therapeutic value of the erythrocyte is closely 
related to its function. It is a well-known fact that the condition of 
an otherwise healthy person does not become critical from slow or 
repeated hemorrhages until the eiy'throcytes have been reduced to 
about a third of normal. This does not hold true for sudden severe 
losses of blood. If the erythrocytes and hemoglobin have been reduced 
to less than 50 per cent, the transfusions of whole citrated blood repre- 
sent the method of choice for raising blood volume and aiding ade- 
quate circulation. 

The present-day “blood bank” is being widely appreciated. The 
system of having lists of professional donors who are 
willing to donate blood at periodic intervals is very useful. In a recent 
sur\’ey of the professional donor list at the Mayo Qinic, we found 
mity'-five donors who had had fifty or more withdrawals of blood. 
Ten of these had given more than 100 donations and one donor had 
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had 170 withdrawals of blood dunng the twenty-five years that he 
had been on the donor list After stopping these periodic withdrawals 
the donors seem to adjust the hemopoietic power \ery readily and a 
pol>cythemic condition does not develop The use of sodium citrate as 
an anticoagulant allows the storage of blood up to ten days The use 
of DeGowin’s solution pennits the storage of blood up to thirt} da>s 
The great disadvantage of this solution is the large total volume of 
mixture of blood and solution that must be administered to get the 
value of the blood In any or all solutions hemolj sis is minimal for five 
days, after which it commences and is progressive There are certain 
other solutions that may be used in like manner Briefly there are cer 
tarn rational indications for the use of blood (I) to increase the vol 
ume of circulating blood, (2) to increase o\>gcn carrying power of 
blood, (3) to increase protein content of blood, (4) to increase coag- 
ulability of blood, (5) to stimulate hemopoiesis or (6) to add immuno 
logic factors 

Resuspended Red Cells —There are cenam cases in w hich the pnmarv 
need is an increase m the cry’throcyte count and not necessanl> blood 
plasma In this condition the eiythrocvtes left after the withdrawal of 
the blood plasma may be used Thev have been transfused into pa 
tients both m thick concentrated form and diluted with an amount of 
saline or glucose solution equal to the plasma prevjouslv withdrawn 
This problem will require further investigation Tajlor, Thalhimer 
and Cooksey®® have reported on the development of a program 
w hereby resuspended blood cells are distributed to various institutions 
to be used for patients whose primaiy need is blood cells and not 
necessarily blood plasma and cells combined The amount of cells 
giv en to a patient in tw enty -four hours on occasion is extremeU large 
This method of transfusion is valuable in certain cases of cardiac dis 
ease in which it is undesirable to overload the cardiovascular system 
and yet it is advisable to increase the red blood cell count and hemo 
globin of that patient As far as the ciy throcy tes are concerned the 
blood cells from 500 c c of whole citrated blood will give the same 
benefit after the plasma has been withdrawn as will the original 
product However, they should be administered within two to three 
da>s of the time of withdrawal and separation of plasma 
Blood Plasma —This can be stored m liquid, frozen or powdered form 
(fig 340) In Its liquid form it retains its value for the treatment of 
shock but storage does produce a loss of prothrombin, fibrinogen 
complement and antibodies Frozen plasma retains these properties lost 
by liquid storage but one of the disadvrantages is the necessity of tune 
in thawing out the frozen plasma Dried powdered plasma retains 
these properties also but requires distilled water to dissolve it into a 
usable form The injected proteins do not readily pass through the 
kidney Thus they do increase the body reserv oir of plasma proteins 
and because thev do not readily pass through the capillary walls, the 
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circulating plasma is also increased The albuminous portion of plasma 
comprises about 60 per cent of the phsma proteins but it is respon 
sible for 80 per cent of the osmooc efficienc) of the plasma ork is 
being done using the albuminous part alone as a substitute The con 
centration of the solution can be \aned Its main function is to dnv 
water into the blood stream, b\ so doing it increases blood \olume 
which IS valuable in shock Besides this adtantage because it is low in 
salt It IS ^aluable as a diuretic agent 
The globulin portion of plasma comprises about 10 per cent of 
plasma proteins The globulin factor is important in the study and 
treatment of infectious diseases 



Vig 340— Tlic three fonns m which plasma maj be stored— liquid powilcicl 
a id frozen The bottle second from the left contains distilled water which is 
used to dissnhe powdered plasma 


Bovine Plasma and Albumin —Wangensteen and his associates'^ and 
Kremen and his associates^® ha\e reported the intravenous administra 
non of bovine plasma and serum to man A number of their patients 
experienced reactions of varying r>pes and degrees. Thev found that 
if the hemohsins and hemoagglunnins were removed bv human 
en throcytes the reactions decreased from 66 4 per cent to 24 4 
per cent 

Janewaj and Beeson'^ found that beef albumin maintained blood 
volume and circulation of dogs in bum shock When ten human sub 
jects were tested an untoward reaction developed m only one case 
ind m this case serum sickness previousi} had developed from horse 
serum Evidence already accumulated indicates the possibility that 
properl) purified bovine albumin will be a valuable therapeutic agent 
When bovine plasma or serum is given certain possible dins'ers must 
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be remembered— the animal plasma or serum may contain hemolysins 
or hemoagglutinins Inch affect human er> throc) tes jf the patient is 
susceptible to that particular animal protein he may experience a ven 
set ere reaction and it must be remembered that all such serum is anti 
genic in nature 

Dried Blood Cell Powder —This has been used as a dressing material 
in more than 200 cases at the Clinic The cells left after the withdrawal 
of plasma from centrifuged whole citrated blood are dried in a proc 
ess s milar to that used for dr> mg blood plasma The powder has been 
used to adtanrage in certain cases of indolent ulcers seen on the ras 
cular senice certain postoperative wounds which have broken down 
and are healing slowlv amputation stumps skm grafts which are heal 
mg more slowlv than expected and so on The powder is dusted on 
these nonmfccted w ounds dail> Serous or mucous discharges are re 
moved at each dressing When a scab from the application of drj cells 
forms after a few davs dressings it is not removed unless there js a 
mucoserous discharge under it It is felt that more investigation should 
be done At the present time Barker and I are inv estigating the pos 
sihilitv of substituting drj bovine blood cells for human blood cells® 

APPARATUS 

It has always been the practice of the Clinic to keep its equipment 
at as minimal an amount as is practical for the work to be done As a 
consequence the apparatus used for the withdrawal of blood storage 
and administration of blood the preparation of blood plasma and the 
administration of duids and so forth is is simple and practical as pos 
sible 

V/ifhdrawal of Blood— Until recent months ill whole citrated blood 
was collected in open mouthed bottles containing 75 cc of 2 5 per 
cent solution of sodium citrate (fig 341) The bottles were suitabl) 
capped and stored in the refrigerator at 5® C This proved to be 
economical as the containers after proper cleansing could be used 
again The onl) parts necessarv to replace were the rubber corks and 
brol en glass breather tubes However recentl} we have graduall> 
switched from these open mouthed fiasks to commercially purchased 
bottles These bottles contain a vacuum and are suitably sealed When 
the one top is remov ed a sterile surface on the cork is presented (fig 
342) The bottle contains 50 cc of 4 per cent solution of sodium 
citrate which is suificicnc to prev ent the clotting of 500 c c of whole 
blood Before the special vacoliter valve needle is pushed through the 
rubber cork the inside of the bottle is thoroughly dampened with 
sodium citrate bv shaking the bottle well If this is done the blood 
entering the bottle and touching the sides of the bottle does not be 
come hemolj’zed 

The tourniquet that is used is an ordinarv blood pressure cuff To 
find the lev el of pressure that must be maintained m the cuff w e read 
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the sjstolic and diastohc blood pressures of the donor and then keep 
our blood pressure cuff inflated to the half wav mark between the 
s)stobc and diastoUc blood pressure of that donor It has been our im- 
pression that the use of the blood pressure cuff has proved helpful m 
that we are able to keep a more constant control over the tourniquet 
effecting the pressure necessary to afford a good flow of blood from 
that donor If the donors blood pressure suddenlv drops and he be- 
comes faint, the fact is immediately registered on the blood pressure 
dial or if the blood being withdravvm suddenly slows down its rate, 
w e can immediately change the pressure w ithm the blood pressure cuff 



Fig 3-fI —Blood tieing collected in open mouthed flisls. b> gravit> method 
Tourniquet used is 3 blood pressure cuff inflated to approxunaielj 40 to 50 mm of 
pressure 


Itself AH 111 all, we have found that the blood pressure cuff used as a 
tourniquet js more satisfactorj than a rubber band or tubing surround- 
ing the donor’s arm 

The rate of flow can also be regulated bv means of the vacobter 
valve The large valve needle passes through the rubber cork in the 
bottle The tightness of the valve is alwavs tested before the flow of 
blood IS started by mvertmg the blood bottle so that the citrate is 
h mg over the cork of the bottle and the valve needle is immersed in 
vodium citrate If the valve has am l«iks bubbles will appear in the 
sodium citrate solution When the blood is running vatisfactoriK’, a 
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constant agitation of the bottle is tamed out throughout the with 
ilrawal of the 500 cc of blood By so doing the blood js thorougWi 
mixed wth the sodium citrate After the bottle of blood has been 
properly labeled it is placed m the refrigerator for future use The 
remperacure of the commercial refngerator is kept as nearly as pos 
sible at 5® C Once the blood has become chilled, the constant opening 
and closing of the refrigerator door have relatively little effect on the 
temperature of the bottle of chilled blood ffig 343) 

As a means of identifying the bottles of blood of various groupings 
ue h-ne specnlh marked labels which are itricbed to the bottles im 



Fig 342 —Blood being dra>vn into vacuum bottles Bottles contain 50 cc of 4 
per cent solution of sodium citrate which u sufficient to prevent coagulauon of 
500 c c of blood 

mediatel> after the withdrawal of blood These labels are marked with 
t ery laige colored letters Appropriate information about the donor is 
also on the label, for instance, the name, date of withdrawal and so 
fonh Labels designating group A blood have a large red “A” on the 
label Group B blood is designated by a large blue “B ” Group AB 
labels have a large red “A” and a large blue “B ’ and group O blood 
IS designated by a large green “O’ on its label With these particular 
labels It IS very easy to recognize the bottles of different blood groups 
at a considerable distance 

Warming of Blood —It has been the practice of the Chnic to take the 
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chill off the refrigerated blood before use if there is adequate time to 
do so. For this purpose sve have a Avatcr bath which is regulated to 
35® C. (fig. 344). Before a bottle of blood is placed in this warming 
bath, it is thoroughly shalcen. After being placed m this water bath it 
takes only about twenty minutes to get the whole bottle warmed up 
to almost body temperature. In the event that we have not adequate 


-C(5‘ 



Fig. 343. The storage of blood In a commercjal refrigerator. The labels arc 
Nvell marked with large colored figures of A, B. AB and O We always keep in 
storage some group O, Rh negative blood 

time to warm the blood before administration, a metal hot water bottle 
has been devised*® (fig. 345»/i and b). The \%ater is placed in the nvo 
halves of the \\ater bottle and the rubber tubing carrying the blood is 
placed between the two halves of the metal bottle. This has been vety 
useful at times in taking the extreme chill off the blood. This is im- 
portant as very chilled blood sometimes will cause marked vasocon- 
striction of the vein in the parent’s arm or leg. This marked vasocon- 
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vtrjcnon prei ents the rapid admmisttation of the blood Sometimes this 
js undesirable as »t is imperatjxe that this blood be got into the patient 
rapidK , as in such cases as marked shock, se\ ere hemorrhage and so 
forth 

Apparatus for the Actual Admintstration of Blood^The set that is used 
for the actual administration of the blood is similar to the apparatus 
used in administering all intravenous fluids throughout the institution 
It IS composed of a glass dripper, rubber tubing, a metal clamp to reg- 
ulate the speed of flow of blood and a Lewisohn needle of either 15 or 
18 gage It IS not the practice at the Clituc to use filters in the actual 
adnumsrrafjon sec Mhcn hood is used {fig 546, a ind f/') However, 



Fig W bath for wamw/ig chilled Wood Temperature ts automatically 

lejrt at JS" C 

this does not hold true when piasmi is being administered We do 
incorporate unhin the glass dnf^r a hne ture meshed filter to re- 
move the fibrin clots ttac frequently arc seen in the liquid blood 
plasma A)} plasma whether processed m our own institution or 
purchased from a commercijl firm is filtered before administration 
ffig 347) 

Tbe needles used m the operatit^ room are usuallj 15 gag® 
1 ew isohn needles An 1 8 gage needle is used if a 1 5 gage needle is too 
difRcuic to get into a \ein {% 348) in those cases in which we feel 
that the patient mav need intratcnoiK fluids blood or plasma, occa 
sionaUy sse will place a 15 or 18 gage Lewisohn needle into the vein 
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ind ha\e an obturator tMthm the needle itself At an> time during the 
operam e procedure that it is necessan to add mtrat enous medication 




tig H) — <J Metal hot water bottle hanging from a standard— the mtraienous 
tubing passes between the two haUea of the bottle h Close up of the hoc water 
Jxjttfe 

this cjn be done rehtitelt easiU b\ remotm^ the obturator and at- 
ficfting the intravenous tubme or a sv rmge to the needle 

Jn certain cases it is de‘«irab!e to adnimister blood relativeh rapidlv 
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and if it is impossible to get » 15 gage needle into the lumen of the 
vein. It IS difficult to administer blood to the patient through an 18 
gage needle Adams' has devised a piece of apparatus whereby the 
pressure \^ithin a blood bortle can be increased By this means the 
blood IS forced from the bottle mto the patient as rapidlj as is needed 
(% 349 ) 



Vig J46.— 4, The mtraN cnoos set used for admimstraiion of Mooil C2ose up 
view Jj-jj.’pw with no filter The blunt neerfJe on the nphr <nle perfoMtes 

the cork to ^ow sir to enrer the breather tube 


For the transfusion of blood into small infants and children, Baird^ 
has dcMsed a piece of apparatus bj. means of ^vhich we can use a 
Record syringe somewhat simtlar to a pump B> means of a three wat 
taUe, blood can be sucked from a bottle mto a syringe, the ’.aUe 
turned m the tight direction and the blood forced through n email 
riihing into the \ cm nf the patient (fie ?50) 
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If the patient is a \er> small infant or if there is not adequate help 
to hold the small patient, Me ha\e found the multiple syringe method 
of adnuiustenng whole citrated blood \erj useful When a small 
needle is placed withm a blood \essel, a very small tube connects the 
needle to a syringe, and simply by changing the syringe one can add 
as many syringefuls as are required by the small patient (fig 351) 

In the e\ent that none of these apparatuses are aiailable Lunds and 
Rogers'^ have dev iscd a toller which can be used to force blood along 



The dnppers \^hich are in the intravenous sets and are used for the 
mams a fine metal mesh 
traiion Tlie dripper on 
vv hole citrnted blood 

1 rubber tubing This roller has proved very valuable and by its use 
Wood can be forced into a patient reUtnelj easily and rapidlt (Bg 
352, a and 

Occasionallv it is difficult to place a needle vv ithm a vein of an adult, 
child or infant, and m such a case the various kinds of fluids plasma 
scrum or w hole blood can be administered into one of the bone mar 
ton spaces of the sternum or femurs or tibias In small children or 
infants it is a relatively difficult procedure to get a bone uiarrow 
needle into the sternum because the space m a small sternum is rela 


tig 548— The ordinary 15 »nd Jft gage lewisohn necdl« are on the right 
The 15 and 18 Rise Lcttswhn necdlw on the left also hate obturators which fit 
them accuratcU The c two needles can be brought within the scin and wsth the 
obturator do not leak Idood Tlic ol>niritor. are rcinoted when mtrarenous ad 
inmisrntion of fluids is started 



Ijg t49 -Adams pressure apparatus for the administration of blood I he one 
in the left is for the i pen mouthed flask and the one on the right is the one used 
lor the sacmim bottles 



tig 351— The multiple syringe method of administering blood to small children 
and infants 


tn ely difficult to enter. Ho^\e\e^, tlus is not true for adults and older 
children. Various kinds and makes of bone marrow needles are avail- 
able commercialK At the Clinic we ha\e no ptrticuhr preference as 
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surface of the sternum itself. Pointing the needle cephalad at a 45 
degree angle, the needle is forced through the anterior plate oi the 
sternum. As it enters the bone marrow space itself, a disrinct sensation 
IS felt. The feeling is similar to that of a needle passing into any open 
space and not meeting resistance. During this actual passage of the 
needle through the anterior plate of bone, a rotarj' clockwise and 
counterclockwise motion of the wrist and hand is made, the bevel of 
the needle always facing the bone marrow space itself. After the 
needle has entered the bone marrow space, it should be given a com- 
plete half turn so that its bevel is facing cepbalad. If the bevel is left 
facing the hone marrow space, it may impinge on the anterior surface 
of the posterior plate of the sternum, thus impeding the inflow' of 
whichever fluid, blood or plasma is being given (fig. 3B8). 



In small children or infants \ve have found it to our advantage to 
«tse the anteromedial aspect of the tibb. The point between the upper 
and middle thirds of the shaft is where our local injection of I per cent 
solution of metycaine is made. The needle is forced through the plate 
of bone in a manner similar to that when the sternum is used. After 
the needle has entered the bone marrow’ space, the bevel is turned 
toward the knee joint itself. If the shaft of the femur is chosen as the 
site of injection of fluid, blood or plasma, then one uses that spot 
.loproMmaceh' one third of the wav up the shaft of the bone. Again 
the actual en^nce of the needle and the placing of the bevel are done 
sirnilarly to that in the two previous instances (see fig. 339). 

It is frequently advisable to splint the arms or legs of small children 
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and infants during an actual transfusion particularly if the transfusion 
IS to be followed by a slow dnp of one of the intravenously adminis 
tered fluids (fig 353) On occasion we use the same needle for three 
to four da)s of continuous fluid administration When a leg or arm is 
suitably padded and suitablj splinted, there is no particular discomfort 
to the patient However one must be careful that the sharp point of 
the needle is within the lumen of the vessel and not panially piercing 
the 1 cssel u ali In the latter case there u ill be a constant sharp stinging 
sensation and almost ine\ itabK the patient will complain of this pain 
The less trauma that is made to the vessel wall the less likelihood 
there is of phlebitis or thrombosis from the actual traumatic entrance 
of the needle and the trauma caused by the presence of the needle 
uithm the vessel for a few hours or days 
The equipment used for the parenteral admimstration of fluids is 
similar to the equipment for the actual administration of whole cittatcd 
blood The fluid administered intravenously at the Chnic is usually 
purchased from a commercial firm The actual administration is done 
using a glass dripper tubing and an 18 gage Lewisohn needle If the 
patient s veins are difficult to enter with a needle, occasionally we use 
a straight needle without a guard However, it is the usual practice to 
use the Lewisohn needles with guards The guards on the needles gne 
the person w ho is administering the liquid a good hold on the needles 
and also facilitate the fastenmc of the needles m place by means of 
adhesive strips (fig 337) 

SUMMARY 

The rationale of fluid therapy is simple m its basic principles Saline 
solutions With or without glucose are valuable. The amount of sodium 
chloride administered per twenty four hours should not exceed 10 gm 
Glucose, ammo acids and v itamins all may pla> important roles m the 
care of patients Plasma or serum helps out low serum protein states 
and helps restore blood volume with subsequent good results that one 
would hope to get Acacia pectin and gelatin solutions are valuable as 
plasma substitutes If plasma or blood is indicated then one or the 
other of these should be given m preference to the substitutes 
Ordinarily 500 c c of fluids mav be administered mcravenousl) per 
hour, if conditions indicate shot more rspid idmiwstraDoii is war 
ranted, then this should be done and the condition of the patient closel) 
watched As an average we take forev minutes to administer 500 cc 
of whole citrated blood If a more rapid admimstration is indicated 
w e do not hesitate to run the blood m more npidlv 
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THE USE OF PENICILLIN MIXED WITH A LOCAL 
anesthetic 

John S Lundy and Arnold E Osterberg 

Thl injection of local anesthetic agents into traumatized or infected 
tbbiies has long been avoided and little effort has been made to extend 
the use of local anesthesia into such a field Under ordinary circum- 
stances It has been customary to use a local anesthetic solution that was 
sterile and a needle and syringe that were sterile and to prepare the 
skin properl) Under these circumstances infection usually did not 
occur but there the effort to use a local anesthetic agent rested 

Early in 1943 it occurred to one of us (J S L ) that some pemcillin 
«.ould be dissolved in the same fluid as the local anesthetic Those 
uho knew about penicillin Mere sure that it should be harmless when 
used in tins way. 

The following solutions Mere tested for their bacteriostatic power 
by F R Heilman 250 Oxford units of penicillin sodium per milliliter 
with and without 0 S per cent procaine and with and without 0 5 per 
cent metycame, 250 Oxford units of pemciUm sodmm per milliliter with 
and without 0 5 per cent procaine and with and Mithout 0 5 per cent 
metycame It was clear that the procaine or metycame did not destroy 
the antibacterial propenies of penicillin 
In order to demonstrate that the penicillin did not interfere with the 
production of anesthesia, one of us (A C O ) prepared a solution in 
Mater contaimng 250 Oxford units of sodium penicillin per cubic cen- 
timeter and this was supplied to the operating room supervisors m 100 
cc bottles These bottles Mere kept in the refrigerator. An hour or 
two before they Mere to be used, they were taken out and brought to 
room temperature The supply on hand nev er was more than enough 
to last for three or four days This relatively fresh preparation was 
used Mith procaine or metycame A small amount of epinephrine was 
idded, as is our standard practice, in all cases except those m which 
epinephrine was contraindicated Tn a few instances an ampule con 
faming 25,000 Oxford units of calcium penicilhn was placed on the 
Ntandard tra> for local anesthesia It mos then possible to have a reallt 
fresh preparation at any time b) simply adding the penicillin when the 
local anesthetic solution Mas prepared just before injection, which Mas 
our routine custom 

The injection of this matenal was carried out in connection with 
sacral block for hemorrhoidectomy and it has been utilized m a senes 
of cises Anesthesia and relaxation were produced and it seemed to be 
clear that this Mas a usable mixture It also has been used m continu- 
ous caudal anesthesia m obstetrics, abdominal and field blocks, and in 
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tonsi/?ecforny and dentai procedures It seems clear thac the ikc 0 / 
pemcilbn with a local anesthetic agent is practical 

Tm o cases are of special interest In these tw o cases m which sacnJ 
block was as the anesthetic method in per/ormance of btinor- 
thoidectomy and pcnicdhn was given in the anesthetic solution, urn 
canal spots developed svhere the skin si heals had been raised over the 
sacral hiatus and over the second third and fourth sjcral foraminj 
bilaterally One patient knew definitely that he was sensitive to celer) 
The other patient, a physician was i*> general fairly scnsitiv e to man\ 
things but ivas not definitclj allergic as far as he knew 'These t«n 
patients were cxarnined b> the dermatologists The physician nas 
tested for sensitivity to various combinations of the niixcurc and re 
acted positively to the met\catne No untoward systenwe result was 
noticed b) the patients or attending ph> sicians Only the hrtlc spots 
m the skm were ohser* ed and > ei 60 to 70 c c of I per cent metycaine 
in the pcnicdhn water with epincphrme was used 

Four months after the operation the phtsicun received pemciUm 
again, this time it was given intramuscularly Shortly thereafter urti 
canal spots developed at the site of the former skm wheals over the 
sacrum There was marked edema of the skm as well, particularly of 
the face and ankles The process subsided within a period of two w ceks 
with diifuse desquamorion Jr seems likely that rhe penicillin given af 
the time of the operation had served co sensitive the tissues in this 
vicinity to penTcillm When penicillin w-as injected subsequent!), it 
traveled ihroagh the blood and produced 3 focal reaction of dernunns 
over the sacrum Doubtless the patch test on this patient if it were 
made, would reveal semsicivity to penicillin 

The sensitivity to jicnicjJlm vvjfl preclude the patients further use 
of penicjihn as long as there is no practical method of desensinzation 

The use of penicillin gives one some hope of protection againsr cer- 
tamgram positive Organisms and one or two gram negative ones Now 
that It has become more available to the public its prophylactic use 
may be indicated 

This report is published with the idea of calling attention to the 
possibility that m some cases the combination of an annbactemi agent 
with a local anesthetic agent might be useful However, appiremb 
there is no reason at present to believe that it sliovild be used routmcK 
wherever a local anesthetic agent a co be used The pos^failiti that 
some paticnrs will be skm sensime to peniciilm is shown b\ one of 
the cases mentioned 

A study of the usefulness of combining one or more antibacterial 
agents with a local anesthetic nught verv w ell add to the field of use 
fulness of local anesthetics 



atelectasis 

Llo\d H Molscl* 

AIaw hypotheses ha\e been advanced to explain the ctiologic factors 
n\oUed in the production of atclcctisis '* Lnough obstruction might 
le produced bj edema of the mucous membranes, similar to angioneu- 
otic edema to cause pulmonarj collapse Bronchial spasm has been 
iiggested as a possible cause of atelectasis, but bronchial spasm usualK 
aroduces the antithetic condition, that is, cmph>scma with bilateral 
hstribution The “\asomotor theory” suggests that dilatation and stasis 
m the blood vessels might produce obstruction in the bronchioles b} 
an outpouring of secretion In m> opinion postoperative atelectasis is 
caused by mechanical obstruction m most cases, that is, actual plug- 
ging of a bronchus or several bronchi b\ tenacious secretions which 
hav e collected m the tracheobronchial tree during anesthesia, by muco- 
purulent material which was present preoperatn civ, or by mucus, 
blood or vomitus which has been aspirated into the trachea cither 
during or immediately after anesthesia * 

Atelectasis may begin graduallv or suddenly The bronchus becomes 
plugged and preliminary emphysema results If this plug is not re 
moved by aspiration or if die patient is unable to remove the plug by 
coughing or by change of position, the air m the involved region will 
be absorbed into the blood scream until pulmonary collapse is com- 
plete^ ^ Atelectasis may develop suddenly if the patient has been 
breathing highly absorbable gases such as those which compose the 
anesthetic mixtures If a large amount of nitrogen is present m the 
lung at the time of bronchial occlusion, absorption of the gas will be 
sufficiently slow to delay complete collapse of the lung for many hours 
The svmptoms and signs of postoperative atelectasis usuallv follow 
a tathec dcftwvte pattenv Tlve patvewt coroplaina of dyspnea, vvlncVi fie- 
quently is out of proportion to the degree of pulmonary involvement 
present He feels discomfort over the lung involved, the pulse becomes 
rapid, temperature increases suddenK and cyanosis becomes apparent, 
the degree of cyanosis depends on the amount of pulmonary tissue 
involved Breath sounds become diminished or absent In the presence 
of massive atelectasis the heart and mediastinal structures are shifted 
tow ard the side mv olv ed and the respintorv excursion on the affected 
side becomes diminished 

PREVENTION 

If the incidence of postoperative atelectasis is to be reduced, many 
details must be attend ed to before and during anesthesia as w ell as after 
* Dr Mousel is Major Medical Corps Army of the United States 
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operation Preoperative medicatjon may have an effect on the develop 
ment of pulmonary complications. Heavy smokers, patients suffering 
from chronic sinusitis and patients suffering from chronic puimonarj 
or respiratory mfections of an> kind routinely spend considerable time 
clearing rheir nasopharynx and tracheobronchial tree of the accumu 
lated secretions immedsafeJ> after arising from bed after a night’s sleep 
Hw^y smokers almost always hate some tenacious mucus in their air 
passages Patients who recent a sedame in the evening often awaken 
m the morning m a someivhat stuporous condition Their reflexes have 
been dulled bj the action of the scdatii e Additional sedatives usnalh 
ate adnutustered eatly m the mommg and produce a restful sleep 
As a result the patient has bad no chance or urge to clear Jus ains^y 
of the secretions which has c accumulated during the night It might 
be well to place the patient m a vertical position and encourage him 
to dear bis nasopharj'nx and twcheobronchial tree before any sedative 
IS administered in the morning In this uav much offending material 
might be removed * 

Atropine or scopolamine reduces the amount of salivary secretion 
during induction of anesthesia and no doubt use of one or the other 
makes possible a much smoother induction than could be obtained 
otherwise Howeter these drugs ma^ be responsible for the diymg 
of secretions which are present until they become so rcnacious that 
the ciliated epithelium is unable to moi c them up into the trachea 

A patient’s stomach should be empty and care should be taken to be 
sure that no loose teeth, or foreign bodies are present in the patient s 
mouth, for the aspiration of anv foreign body is almost sure to produce 
atelectasis 

If there is any amounc of secretion m the airway at the tetmitvauon 
of anesthesia or if vomicing has occurred during anesthesia and any of 
the material has been drawn into ihe lungs, the pharynx, trachea and 
bronchi should be well aspirated before the patient is returned to hvs 
room Tracheobronchial aspiration by direct vision through a broncho 
scope, so that the broncfnis of each lobe can be visualized and cleaned 
of any foreign material is probsbij best After the patient ha? been 
retumed to his room he should be encouraged to breathe deeply and 
cough and he should be turned from side to side at least everj hour 
Carbon dioxide inhalations should not be used for the violent resptra 
tory effort incident to the administration of this gas tends to draw 
mucus and other foreign material deeper into the bronchus and thereby 
a more complete block of the aiixvay to the collapsed segment of the 
lung is created 

During the first few hours after anesthesia, morphine and other 
sedatite agents should be used spani^!} so that the pauent’s reflexes 
rm> return to as nearf) a normai sate as possible The patient should 
be turned frequently in bed and encouraged to breathe deeply and to 
cough. 
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TREATMENT 

Conservative Measures -In many instances conservative treatment of 
atelectasis vvnU suffice This treatment usually consists of frequent turn^- 
mg of the patient from side to side, encouraging the patient to cough, 
and to carry out deep breathing exercises It is impossible to detemme 
which patients will respond to conservative treatment and which will 
require bronchoscopic aspiration I believe that conservative measures 
should not be employed for more than two hours after atelectasis de- 
velops If the patient is not relieved of atelectasis within two hours by 
these measures, he should be given the benefit of bronchoscopic aspira- 


I 


Fig 354 —Instruments for bronchoscopy a, 5 per cent solution of cocaine, b, 
20 per cent solution of cocaine, c, small aspirating tip, d, large aspirating up e, 
laryngeal forceps f, laryngeal syringe, g, child s size laryngoscope h, adults size 
laryngoscope i, child s size Negus bronchoscope 7, long adult s sire Negus bron 
choscope, k, battery rheostat /, riicostat 


tion, for if aspiration is delayed longer, pneumonitis may develop If 
ordinary conservative measures of treating atelectasis have been em- 
ployed in an attempt to prevent atelectasis and have failed, it is obvious 
that these measures are not likely to relieve the condition then and 
bronchoscopic aspiration should he instituted as soon as the condition 
IS recognized 

Bronchoscopy —Bronchoscopy is earned out with the patient m the 
supine position— either on an operating table or cart, although on occa- 
sion It ma> be done with the patient m bed Pledgets of cotton arc 
grasped with a larvngeal forceps (fig ?54) The pledgets are dipped 
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into a freshly prepared solutton of 20 per cent cocaine Excess solutior 
IS removed from the cotton by compression between the fingers Tht 
patient s tongue is grasped and held forss'ard with the fingers of tht 
left hand The cotton pledget is passed over the base of the tongue tc 
the pyriform fossa, where it is held for about a half minute The pro 
cedure is repeated on the opposite side A pledget of cotton soaked in 
solution of cocaine is then placed m direct contact with the voal 
cords After the throat has been anesthetized 1 c c of a 5 per cent 
solution of cocaine is allowed to flow over the base of the patients 
tongue and into the trachea The patient is now moved toward the 
head of the operating tabic until his shoulders rest at the edge of the 
table An assistant supports the head 

Trachea 


Rt rnam hroncho.'s 



A damp sponge is placed over the patient s upper teeth A la^Tigo 
scope IS passed beyond the base of the tongue until the epiglottis is 
Msualized The epiglottis is then raised uuh the tip of the laryngo- 
scope The bronchoscope is now passed through the laryngoscope into 
the trachea After the bronchcacope has been passed into the trachea 
the larjttgoscope is removed from the patients mouth One cubic 
centimeter of a ? per cent solution of cocaine is placed m the broncho 
scope and allow ed to flow into the trachea This cocainization tends 
to diminish the cough refiex TTie bronchoscope may now be maneu 
vered until the bronchus of each lobe has been visualized (fig 
and all secretion has been aspirated (fig 356) 

The patient should not be allowed to take food or liquids bv mouth 
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for at least two hours after cociimzition of tlie thioit, for the pharvn 
geal and larj ngcal reflexes hat c been abolished and anj attempt by the 
patient to shallow might result in the aspiration of fluid or food into 
the trachea After bronchoscop) , tlic administration of o\>gcn is con- 
tinued The patient should be turned from side to side frequently and 
he should be encouraged to cough 
Tuo cases are presented to illustrate the results obtained h\ broncho 
scopic aspiration 



Pig j56 —Apparatus for aspiration a cup containing water for irngat ng tubing 
b aspirating t p and c vacuum I otlles and control valve 

\ — TUe patient a man fifty one years of age had undergone pneumonec 
tomy for carcinoma of the bronchus of the left lower lobe of the lung Cydo 
{^opanc osj gen anesthesia produced through an intratracheal tube was used for 
the operation and the patient was on his right side throughout the operation 
Dunag most of the operation the condiuon of the patient was satisfactory 
Some fluid collected m the trachea and intratracheal tube at about the time the 
nihr structures Here being ligated Contents of the intratracheal tube and trachea 
M ere aspirated frequently by means of a urethral catheter 

TJ\c patient became c> anotic during the the last half hour of anesthesia C> an 
osis became marlvcd after administration of the incsthetic pas and o>cygen was dis 
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tonunued K high concewTation of osygen then was admimsieted Mitbout rt 
lie\ jng the cyanosis 

The first loentgenogiatn of the ^tonx made before the patient ss as leroosed 
from the operating room disclosed almost complete atelectasis of the right lung 
Only a small portioti of the base appeared to te expanded The left pact of the 
thorax was filled with aif The mediastinal smi«ure£ were shifted to the right 
(fig. JJ7) 

Immediately after the first postoperaove roentgenogram had been made 
bronchoscop) was performed The left main brcwichns was found to be ligated 
approximately 2 cm from the canna The bronchus of the lower lobe of the 
rj^t lung svas filled with thick Woody mucus seseral blood clots were found 
m the ngbe mam bronchus and trachea All sHible foreign marensl was removed 
by aspiration 



* ! 

i ig 157 Atelectasis of the upper and nnddle lobes of the right Jung with partial 
atelectasis of the lower lobe of the same lung 


A seconi. roentgenogram made unmediately after bronchoscopy, showed a 
large amount of air in the left portion of the thorax Ths lower lobe of the right 
lung was expanded The upper and at leasr a poraon of the middle lobe of the 
right lung remained atelecratie (fig J58) Bronchoscopy again was done The 
trachea and right mam bronchus appeared «» be free of foreign material A cough 
reflex was ebened by the presence of the bfondtoscope jn the trachea After the 
patient hid coughed bloods nsarenal could be seen coming from the bronchi of 
the upper and middle lobes of the lung Tins mstcnal was rmosed by aspirtuon 
A third roentgenogram disclosed that the arr in the left portion of the thorax 
had been evacuated The mediastinal srrucnires wxrc approaching a normal posi 
aon The low er n\ o thirds portion of the long was expanded Suheutaneous 
emphysema of some extent was present on the left (fig 359) 
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Tig 358 — Atcleciaiis of the upper and middle Jobes of the right lung 



tig 359— Atelectasis of the upper lobe of the right lung with partial atelectasis 
of the middle lobe of the same lung The mediastinal structures are approaching 
a normal position v 
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BroBchoiCDpj 2 s carried out a third tune The cough reflex was rather acn\ c 
at this ame More bloods matcnal was aspirated from the bronchi of the upper 
and middle lobes of the ncht lung After bronchoscop> had been earned out for 
the third erne, air could be heard coming m almost normal!) o\er the entire nght 
side of the thoras Cs anosis disappeared and the patient s color remained good 
\ fourth roentcenogram disclosed the mediastinal structure to be on the left 
The ndic lur*g was almost complctcl) etparded, althouch residual infiltration of 
some extent si as noted m the upper lobe (fic J60) 

Forti-cicht hours after operation the ncht lung appeared to be iiell expanded 
althouch small zones of residual infiltration retmtned (fi" 161) 

The patient’s reemer) was normal A foenrccnocram made on the nineteenth 
postoperatiTC da> shoxied the ncht lunc to be complctcl) clear (fic $ 62 ) 



Fig 36’— The ncht lung is completely clear 


The xalue of direct msioiJ bronchoscopx xtith aspiration of the 
bronchus of each separate lobe is illustrated b> this case Aspiration by 
catheter of the patient’s trachea was carried out frequentlv dunng the 
operation but atelectasis developed m spite of frequent aspiration 

patient, a woman rwentj six >€ars of age, who had chroiuc m 
lecuon of the upper part of the fcspiratoij tract underwent appendectom) and 
cautenzaaon of the centx Nitrous oxide-oxjcsn and ether anesthesia were em 
pioved for the operation Ane«the*ia wa, uneventful Twelve hours after opera 
tion the patient bccan to couch Musical inspirator) rales were heard over the 
thorax; but the tho'a.x was resonant throuchout Twent) four hours after opera- 
tion the pat3“nt complained of pam low in the chest w hich w as referred through 
to the back At this nme breath sounds were distant on the ncht, and the enure 
l^ht side of the thorax was dull to percussion Some bronchial breathing could 
be heard over the upper third of the nght lung The temperature at this ome was 
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96 5' F t569'C) The pauent became cyaiM«JC Rocmjenologic exanunicion of 
the thorax disclosed massive aielectasts of the nght lung (fig 36J, The paueni 
was turned frequently from side to ade, S per cent carbon dioxide and 95 per 
cent oxygen was administered at hottriy intervals, and she was encouraged to 
cough Cyanosis persisted, and on the second posioperauvc day the patients tern 
perature wis lOH' F (38 J‘ C.J, massive sreketasis was still present, 

Bronchoscopic ercamination disclosed an infiammatoiy reactiori’ around the 
bronch} of the middle and lower lobes of die right lung A small amount of thick, 
tenacious mucus was aspirated from these bronchi The bronchus of the lower 
Jobe was edematous and almost completely cloved Gentle dilatation was earned 
out After dilatation of the edematous portion of the bronchus a small tenacious 
plug of mucus could he recn This plug w^t removed bj aspiration Four hours 
after bronchoscopy there was no dulloesv oier the nght side of ibe thorax (fig 


Fig J63 —a Massive coHapse of the right long with a shifting of heart and 
mediastinal structures to the affected side h, appearance four hours after bronebo- 
scopic aspiration (Mousel JAJ^IA f/f 89^-902 fSept H] 19^0) 

565 h) Fourteen hours after bronchoscopy thete Mas evidence of consolidation 
in the lower lobe of the right long howevee this condition rapidly disappeared 
and on the fifth postoperative day the thorax was clear and the body tempera 
ftmr rtcvvi'ivf tw tiiKntrf CbirTrAamroor vRcr tnwwfntfii? 

In case 2 che ball valve action of the mucous plug which was found 
distal to the edematous mucous membrane m the bronchus of the lower 
lobe of the right lung ttas mteresnng for after aspiration, afdectasis 
apparently completely disappeared, but was present again fourteen 
hours after aspiration I assume that the edema continued to obstruct 
the bronchus after aspiration and rfiat atelectasis once more developed 
m the lower lobe of the right lung Hon ever, the irritating mucous 
plug had been removed, so tfiat the edema soon subsided and the lobe 
once more became filled wjth air 
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haps one of the most important observations in connection with pen 
tothal anesthesia is chat a patients ttjferancc to the drug is lowered by 
traumatic and surgical shock ddnhcy roxetma and condi 

tions This observation has been amply corroborated by its use m war 
casualties When the phj sjcaJ state of a patient has been altered m this 
manner the subanesthccic doses may become anesthetic and anesthetic 
doses may pros e to be suWcihal jf not lethal The use of pentothal 
need not be hazardous for such patients if its administration is modi- 
lied to conform with their decreased tolerance to the drug Th s simply 
means a dose of I c c (of a 2 5 per cent solution) must be given when 
ordmiciJ3 4 or 6 c c might he used It also means that a continuously 
free sirwzy and adequate respiratory exchange must be iissured for the 
patient since pcnwthal sodium may prose toxic m very small doses 
when only minor degrees of anoxia are present 

It often has been siid that one of the advantages of intravenous 
anesthesia xvas that little or no equipment was necessary for its sac 
ecssfol administration Such statements ate not only misleading but 
have resulted in many unfortunate ejq?eriences m the hands of those 
who believed them The idea that general anesthesia produced b> the 
intravenous adminncrunon of the anesthetic agent is fundamcntalh 
different from general anesthesia induced by inhalation or that tt car 
nes with it less possibility of untoxvard side effects is incorrect This 
fact must be both understood and acknowledged by those who wish to 
employ intravenous anesthesia successfully All of the difficulties asso 
ciated with inhaUciort anesthesia are possible under intravenous anes 
thesia These complications have to do chiefly with the airwav re 
spirawzy exchange and oxygenation of the panent They need not be 
any more serious under intravenous anesthesia than under inhalation 
anesthesia provided the equipment for taking care of such difficulties 
ts available 

Anesthetists who had used pentothal sodium extensively soon came 
to realize that such equipment roust be at hand if intravenous anesthe- 
sia xvas to he administered with a degree of safety comparable to m 
halation anesthesia As a result, intravenous anesthesia with pentothal 
-sodium is now managed much the same as inhalation anesthesia The 
anesthesiologist should have available endotracheal tubes orophatyn 
geal and nasopharyngeal airways a laryngoscope mouth props suction 
-'1 <ro forth The use of oxygen or oxygen and nitrous 
Procedure from the beginning 
■’rwantus 

vv u lachmc 

so that one of the Aetnent 

jf pentothal anesthesia is not adequate or it iti\. overlv 

large doses These measures have provided a degree of control and 
flexibility that never was attained when pentothal sodium was used as 
the sole anesthetic FlewbiJity also has been increased by using local 
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regional or spinal anesthesia as a supplement complement to the 
intratenous method These measures aid m the attainment of good 
relaxation in refracton cases and help to keep at a minimum the total 
dose of pentothal sodium It is no reflection on the anesthetists skill 
and abibt)' if he feels it necessarj to emplo\ a supplementarv agent 
mth intratenous anesthesia Rather it is an indication of his good 
judgment that he realizes the increased benefit and safeu uhich such 
combinations afford m certain cases m which the nsk is great or opera- 
tions are difficult 

It IS difficult and impractical to tn to set down the operations for 
which intrasenous anesthesia is most suitable Intravenous anesthesia is 
not as suitable for certain operations as for others In general the most 
unsuitable are extensiv e, mtra abdominal, intrathoracic and intracranial 
operations, operations about the nasal, pharvngeal and laryngeal pas- 
sages and operations in which the position of the patient or the nature 
of the lesion predisposes to respirators obstniction However, the use 
of special methods such as endotracheal intubation or supplemental 
regional anesthesia, mav make intravenous anesthesia feasible and per- 
haps even desirable m some of these more extensive surgical inter 
V entions 

When choosing intravenous anesthesia the anesthetist must look 
ahead, as with other methods, to see whether or not it wall provide all 
the control necessarv for satisfacior> working conditions for the sur- 
geon and at the same time safety for the patient If it meets these re- 
quirements, It makes little difference under what conditions the method 
might be considered for use, whether m civil or military practice, in 
cases in w hich the operativ e risk is good or poor or for any type of 
operation The anesthetist should be able to ev aluate the situation and 
decide whether or not intravenous anesthesia is a suitable choice The 
advantages of pentothal sodium anesthesia are many It should be used 
m such a wav that its desirable features are alw ays paramount 



VENIPUNCrURE—A NEGLECTED SUBJECT 
R OuRtES Adams 

OnbiSARY cv£r) day routints in medical practice are often taken for 
granted As a result the same mistal es and the same inefficicncv perM t 
day after day and year after year m man) institutions The technic 
of venipuncture is one of the most glanng examples 
If venjpunctuic ^vere performed less frequently^ there mighl be an 
excuse for tnaktug it a minor issue hoMci-er m recent years the use 
of venipuncture for intravenous therapy and diagnostic procedures has 
increased so marked!) that the present dav surgical patient undergoes 
many venipunctures during the course of an ordinary illness Whether 
or not these are performed quickly and \\ ithout pam or whether the 
patient IS tortured by tnuhjple punctures wal es a lot of difference to 
the patient particularly if he is very iH One has only to talk to patfcnts 
to be convinced of this fact A few persons seem to be naturally adept 
at venipuncture but the majorit) hate to be taught its mmcacies be 
fore any degree of skill is attained The fact that \ enipuncture gen 
erally is poorly performed may be the fault of those of us who teach 
the various branches of the practice of medicine I am firml) con 
vinced that the fundamentals of \ enipuncture should be a part of the 
practical instruction of medical students internes and postgraduate 
students in the major fields of medicine I do not hesitate to saj that 
eight of ten newly graduated phjsicians will fumble tempimcrure in 
3 case m which the procedure is dilhculr It is because of this that I 
fee! that further stress on this important subject is not useless repen 
tion 

Of course it goes without saying that venipuncture is not difficult 
m cases in which patients have large well filled superficial tcins and 
even the novice usually has birle difficulty m such cases It is m cases 
m which the veins are small poody filled or deeply placed or vn m 
fanes or young children or in edematous patients or those v ho ire in 
circulatory collapse that both skill and experience are required in order 
to perform venipuncture successfully 
The elements of successful venipuncture should include the minimuin 
of pam for the patvens venipuncture on the first attempt and comfort 
able maintenance of the needle in the vein The needle should be placed 
so that JE cannot be casil> dislodged from the vein There is no sut>- 
sTjture for practical etpcrience m learning the fine points of venipunc 
mre but much \ aluable information may be disseminated by describing 
the fundamental pnnciples I should like to offer some suggestions 
based on frequently repeated mistakes that should prose useful 
Man) phvsicwns do not nke the time to evaluate folly the condi 
m 
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tion of a patient’s \eins before the puncture is attempted ISlany satis 
factoiN veins ma> be overlooked while searching for a vein at one 
of the so called standard sites for intravenous therapv Another com 
mon faihng, particularly when one is in a hurrj, is to attempt veni 
puncture before the veins have been fuUv distended A little time and 
care w lU correct these errors When a patient has poor v eins time vv lU 
be well spent m evaluating the condition of the veins not only in the 
antecubital fossae but also in the ankles feet, wrists, forearms and the 
backs of the hands If the veins m all these sites appear to be equally 
satisfactory, a site should be chosen which will be as comfortable as 
possible for the patient and which will permit maintenance of needle 
within the lumen of the vein throughout the course of the injection 
or infusion 

If the veins appear to he unsatisfactory, one must take measures to 
insure their adequate filling before attempting to insert the needle 
The time spent in working up poorl) filled veins is well spent since 
an expert at venipuncture vviU no doubt have difficultv in getting the 
needle into a collapsed poorly filled vein Several things may be done 
to render veins visible and well filled in cases m which no veins can 
be seen A good tourniquet is essential if the veins are poor It should 
be adjusted to the optimal tension and placed a short distance (about 
IS inches) above the proposed site of venipuncture This helps to 
provide adequate filbng but if the tourniquet is placed close to the 
site of venipuncture it aids m fixing and stabilizing the vein and pre- 
V ents it from rolling during mseruon of the needle If these measures 
are not sufficient to promote optimal filbng, the extremity may be 
slapped, massaged or otherwise manipulated m order to increase the 
blood fiow It IS amazing hov\ such passive movements will distend 
poorl) filled veins In cases in which venipuncture is particularlj dif 
ficufc, moist heat, appbed to the whole extremity for twenty to thirty 
minutes is one of the most wnpottant adjuncts • 

The t)pe of needle one uses is not as important as its caliber Except 
m the Case of infants and in cases m w hich venipuncture is unusually 
difficult, the needle should be not smaller than 18 gage smre most 
types of fluids and blood will flow freely through an 18 gagt needle 
and clotting within the lumen is less bkely to occur than it is in a 
smaller needle For supportive therapy in the operating room a 15 
gage needle is preferred If a wheal is raised with a local anesthetic 
solution such as a I per cent solution of procaine, prior to venipunc- 
ture, the procedure can be earned out painlesslv This detail m the 
technic takes onl) a httle time and effort and is greatly appreciated by 
the patient The point of the needle should be inserted into the lumen 
of the vein for at least one half inch to preient its being dislodged 
These are a few of the preparator) measures I institute prior to 
vempuncture in cases m vvhich the procedure is diflicult They rake a 
Jitt/e ume but the time is w ell spent It is indeed disgusting to see both 
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aims of a patient covered with puncture holes and blood, the patjcni 
exhausted and the interne blanung his trouble on poor equipment or 
an un*co operative patient or on anytlung but his lack of skill and 
poor technic. However, it is not entirely the student's fault, for few 
msntutions go to the trouble of lining up a systematized course in 
venipuncture. There is no reason why the average physician, whether 
he be a general practitioner or specialist, should not be at least com- 
petent if not skillful in venipuncture Certainly, intravenous medica- 
tion IS a part of every branch of medical practice and one should sec 
that the details of its technic retene more attention than thev have m 
past years 



ENDOTRACHEAU OR INTRATRACHEAL ANESTHESIA 
John S Lundy 

The endotracheal or intratracheal method of anesthesia has become 
one of the most valuable methods for increasing the number of cases 
m v.hicb use of inhalation anesthetic agents ts satisfactor>, for carry- 
ing out artificial respiration and for facilitating drainage of the lung 
There are many methods from Flagg's for which a noncollapsible, 
flexible metal tube covered tvith a thin layer of rubber is used to the 
modem method for which the large bore soft rubber iMagill intra- 
tracheal tube IS used This modern method is especially valuable be- 
cause the large bore, modern intratracheal tube with or without a 
cuff provides the best possible airway for ventilation of the lungs 
The tube may be used simply as an air%vay, as it is when ether is 
administered by the semiopen drop method and when the gas machine 
IS being used by the closed or semiclosed method with a gas maslc The 
intratracheal tube continues to provide the aim ay when it is con 
nected to an adapter and the mask is not used Another function is to 
provide the surgeon with an uncomplicated field for operation and one 
that can be rendered sterile and properly draped and may be so mam 
tamed throughout the operation An advantage also is that the stomach 
usually will not become inflated as it sometimes does when a mask is 
used This advantage is particularly evident when controlled respira- 
tion is used, that is, when the anesthetist presses intermittently on the 
bag to carry out ventilation of the longs This may be done either for 
the purpose of resuscitation or for the purpose of inducing and mam 
taming proper depth of anesthesia 

BENEFITS DERIVED FROM INTRA,TRACH£AL TUBE A.NO INTRATRACHEAL 
ANESTHESIA 

The physical aspects of respiration (fig 364) are responsible for the 
benefits derived from the lai^e bore Magill intratracheal tube Breath- 
ing requires a certain muscular power m order to force air or gases 
through the respiratory passages The smaller the passages the more 
power required whether the narrowness of the passages is due to im 
maturity (infants and children) or to some obstruction which tends to 
collapse or narrow the air passages as, for example, the pressure of a 
laige substernal goiter or intrathoracic tumor on the trachea An mrra 
tracheal cube overcomes the narrowing caused by obstruction to some 
extent and permits the exchange of air or gases with immmal respira 
tory effort on the part of the patient Quiet breathing thus obtained 
facilitates operation m many cases by bnngmg about a relativ ely mo 
tionless operative field, especially in the abdomen, by decreasing the 
muscular effort without increasii^ the depth of anesthesia In some 
795 
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cases satisfactory anesthesia and relaxation occur soon after the tube 
allows the anesthetic agent to enter the lungs in effective doses The 
introduction of the intratracheal tube facilitates to and fro respira 
tion by separating the \ocal cords on inspiration as well as on expira 
tion and permits insufflation of air, gases, ovygen or mixtures when 
artificial respiration may be necessary 
An intratracheal rube pro\idcs (I) a means of introducing an ade- 
quate dose of the anesthetic agent more easih, (2) an unobstructed 
operative field, (3) placid and adequate respiration, (4) an effective 
means for carr> ing out artificial respiration (5) a means for prevenun" 
aspiration of foreign mateml and (6) a rcspiratorj stimulant Several 
of these points will be considered in more detail 



Tig J64 —Intratracheal tube irt place «ith special adapters attached to it for con 
nection with the gas machine 


Facilitation of the Introduction of en Adequate Dose of the Anesthetic 
Agent —For the ordinary patient a greater v olume of anesthetic agent 
IS inhaled into the lungs ■with a given muscular effort when the 
Alagill intratracheal tube is used than when it is not used It is es 
pecially effective m those cases m which respiratory obstruction from 
any cause, such as hryngcal spasm, obstruction from the tongue or 
inhalation of mucus fluids or foreign bodies, tends to develop AI 
though this effect may not be as noticeable when such a potent ancs 
thetic agent as ether is used in an ordinary case, the advantage of an 
intratracheal tube in the administration of a weak anesthetic agent 
such as nitrous ovide, is particularly apparent for dental operations 
In these cases if the intratracheal tube has been properI> placed air 
can be excluded effectiv elj from the Jungs so that most dental patients 
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can be anesthemed satisfactorily w »th a mi\turc of 90 per cent nitrous 
oxide and 10 per cent o\\gen vuliout riic addition of emr. PtcUm- 
inary medication increases the number o! cases m xvtuch this is possible. 
The tube facilitates anesthesia when fireproof conditions must be mam-' 
tained and the operation requites that the face, mouth and throat be 
accessible to the surgeon as, for example, for cautcriMtion of Icsiom ot 
the tongue or phar>’n\. For this procedure a combination of perhaps 
70 to 80 per cent or more of nitrous oxide and 30 to 20 per cent or ves'i 
of oxygen is used through an intratracheal tube and comparanvely 
small doses of pentothal sodium are administered inirasenously. 



Tvs i6S— The connector m pUce (oUo\\ing imiatiacVveal infubaiion b> ihe 
iwsal roure N£>ie the ab^c^ce of any ajhesive tape about ihft patient’s head or on 
the connector and also the screw cap which co\ets the opening through which a 
flerjbJe rvybcf caihezec can be inserted down the intratracheal tube for purposes 
d( aspiration 

If the fiotv of gas from the machine is of sufficient volume and is 
under sufficient pressure, air will be largely excluded from the lungs 
eten though the tube does not fit the trachea tightly. The current 
of nitroui oxide and oxygen m the trachea and escaping around the 
tube IS sufficienc to exclude most of the air that would otherwise be 
inhaled around the tube. "When a potent anesthetic agent such as ether 
is admmiscered and the intratracheal tube is used as an airway only, 
the paricnc ts able to mfufe a high percentage of the ether that is dis- 
pensed. 3Vhen the tube is nor used, relam ely large quantities of ether 
must be offered to the patient since he will be able to accept onH' 
sniall amounts of it at each inspirauon. 

Occflsionabv when the tube is not in place and sometimes when it is. 
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the pauent cannot inhale the anesthetic agent because rcflexly he holds 
his breath (too Lghtly anesthetized) or because the combined effect 
of preliminary medication and general anesthesia is enough to stop 
respiration but does not produce surgical relaxation Under such cir 
cumstances it is possible to administer the agent to the pauent through 
an intratracheal tube by intermittent positive pressure on the bag This 
can be done by using the intratracheal tube as an airway and applying 
the mask to the face By this method, however, the stomach as well as 
the lungs frequently becomes indated If the intratracheal tube is con 
nected to a gas machine with an adapter so that the positive pressure 
on the bag inflates only the lungs but does not force the gas through 
the esophagus the agent can be administered m a way to produce 
satisfactory results 

Unobstructed Operative Field —An intratracheal tube can be intro 
duced into the trachea and connected to the gas machine or to an 
other device for administering an anesthetic agent by mhabuon The 
connection can be placed so that it does not interfere with the opera 
tne procedifre and is particularly useful for operations about the face 
neck and head (fig 365) It is possible to provide a sterile field for 
such operations, for the intratracheal detice or devices can be covered 
with a sterile towel and, in addiuon, they can be sterilized The con 
vemence of such an arrangement is illustrated by the following uvo 
cases 

An elderly woman because of extreme nervousness could not co-operate with 
the surgeon for removal of a mature cataract even though preltminsjy medica 
non had been used as well as a local anesthetic agent It was necessary to em 
ploy general mhalauon anesthesia for the operauon because at that time the 
present intravenous anesthetic agents were not available Nitrous oaide oxygen 
and a small amount of ether were administered through an intratracheal cube and 
excellent results were obtamed The surgeon was well pleased and the operauon 
was successful which it might not have been jf the patient had been awake If it 
had been necessary to use a gas mask or an ether mask the operative field would 
have been impinged on and contaminated 

Another elderly pauent could not tolerate block dissecuon of the submental 
and submaxiUary glands of the neck under local anesthesia Intravenous anesthetic 
agents were not available at the time The use of an intratracheal tube made the 
operation tolerable for the patient and interfered in no way with the surgical 
procedure 

Placid and Adequate Respiration —Respiration that is labored is un 
satisfactory from the standpoint of both anesthetist and surgeon Dur 
mg abdominal operations movement of viscera abdominal wall and 
diaphragm which may interfere with the accomplishment of operative 
procedures easily can cause an operative accident because the operative 
target is in motion A labored or a straining type of respiration usuallv 
increases bleeding from open vessels Although this may be desirable 
and of practical importance in determining the dryness of the wound 
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immediately before it is closed, if an unnecessary amount of bleeding 
occurs throughout the whole period of operation, loss of blood is un- 
necessarily great and may seriously complicate the case. 

Labored respirarion may occur as a result of dyspnea owing to xes- 
piratoty obstruction or to lack of m^'gen and an accumulation of car- 
bon dioxide. Deep respiration may be caused by pain if the patient is 
not sufficiently anesthetized. It may be brought about also by posture 
which causes respiratory embarrassment or by posture plus obesity or 
some physical handicap which limits the vital capacity or motion of 
respirator}' muscles. If the patient’s respirations Can be made placid 
without the use of an overdose of anesthetic agent, the appearance of 
cyanosis, evidence of oxygen want or the excessive accumulation of 
carbon dioxide, then conditions become relatively satisfactory to the 
surgeon and anesthetist. This condition of placid respiration with ade- 
quate ventilation is usually accomplished by the use of an intratracheal 
tube. This is particularly true of those patients who have short, fat 
necks and thick tongues and of whom it usually can be predicted 
beforehand that they should be anesthetized through an intratracheal 
tube. 

Aid fo Arfificial RespIraHon.— In some instances the patient is greatly 
benefited by artificial respiration accomplished by manual compression 
of the bag, administering oxygen when respiration is unsatisfactory', 
especially if there is evidence of marked shock. Even in some cases 
of radical operation on the sinuses or even removal of an orbital tumor, 
respiration may be affected and an intratracheal tube should be used 
so that artificial respiration can be performed immediately if it be- 
comes necessary. If severe convulsions occur in the course of general 
anesthesia and a barbiturate is not available for their control, artificial 
respiration can be carried on through the intratracheal tube until some 
means can be found to control them. 

Stimulation of Respiration.— The intratracheal tube lying as a foreign 
body in the trachea in many cases seems to act as a respiratory stimu- 
lant. It has seemed so to me in cases in which the effect from prelim- 
inary medicaments, especially morphine, is unusually marked. In these 
cases respiration is usually quiet during induction and inadequate when 
the stage of surgical anesthesia is reached, I recall the case of a patient 
who Was addicted to morphine and who because he was in great pain 
received 3 grains (0.2 gm.) of morphine in the two hours preceding 
operation. Respiration ceased shortly and the administration of nitrous 
o.vide and oxygen was started. After the intratracheal tube was inserted 
the patient’s respiration immediately became satisfactory and con- 
tinued so^ throughout a long operation. 1 have observed a similar effect 
in cases in which the ordinary' doses of preliminary medication were 
used but in which breathing was not good during the surgical stage of 
anesthesia. 
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advantages of INTRATPACHEAl TUBE FOR VARIOUS TYPES OF OPERATIONS 
The jntratnchcal tube his a special advantage for operations on the 
brim During these opcntions it may be difficult for the anestheost 
to reach the patient s face, respirations must be unlabored and the anes 
tbctist must be prepared to do artiftpial respiration at least in case of 
1 tumor of the cerebellum for the respiratory mechanism may cease 
to function because of the lesion in the brain I prefer to use an intra 
tracheal tube for patients undergoing cerebellar operation 
It IS also valuable for patients who are to have intratlioracic open 
tions for vvhich the means must be at hand to control intrathoracic 
pressure In the course of certain operative procedures for mediastinal 
tumors and m most intrathoracic operations it is necessary to expand 
a lung that has been collapsed to make room for operative procedures 
The lung often can he expanded satisfactorilj without the use of an 
intratracheal tube but it can be done much more satisfactorih with 
an intratracheal tube A most unusual t>pc of operation in which am 
ficial respiration ma\ be necessary is resection of the bronchial plexus 
and in such a case I have found the intratracheal rube most convenient 
The intratracheal tube also is valuable for operations on the fice and 
neck so that the piticnt iiu> he proper!) ventilated and the anes 
thetist ma) be out of the wa> of the surgeon It is important in opera 
tions on the tlivroid gland when the trachea is compressed before 
operation It is important m many operations in which general anes 
thesia IS used and the patient has bilateral paral>sis of the vocal cords 
before the operation It is important m operations on the stomach since 
p)loric obstruction ma) result in regurgitation of gastric contents 
into the throat with aspiration into the trachea This regurgitation can 
be minimized or eliminated by use of a well fitting intratracheal tube 
In any operation in w hich the occasion may arise to aspirate material 
from the lung, an intratracheal tube makes it easv for the anesthetist 
to use a suction catheter through the intratracheal tube For the patient 
who is to have an operation on his back the position is one that makes 
It difficult for the anesthetist to administer an inhalation anesthetic 
and so the use of an intratracheal tube usuall) is indicated for such 
operations For operations for lesions of the large how e] an intratracheal 
tube makes it possible for the anesthetist to maintain a smooth anes 
ihesia and to produce quiet respiration Both are highly desirable in 
handling lesions of the large bowel as straimng on the part of the pa 
tienc mav contribute to postoperative peritonitis m these cases 
For operations that may be associated with a considerable loss of 
blood m a certain percentage of cases, such as splenectom) , craniotomy 
or radical amputation of the breast, the use of an intratracheal tube 
and the placid respiration which resuls from its use often will permit 
completion of the operation without the need for transfusion There 
are operations such as resection of the sensor) root of the trigeminal 
nerve in which any bleeding into the wound interferes with the opera 
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tion Use of an intratracheal tube reduces the amount of bleeding in 
these cases nhen the operation is performed uith the aid of inhalation 
anesthesia 

The intratracheal tube has been, used to advantage in certain unusual 
situations For example, it was used to advantage for a patient uho 
suffered from hypertension and had evidence of some cardiac disease 
and who was to undergo a cerebellar operation m the sitting position 
The use of an intratracheal tube in providing placid respiration that is 
adequate is usually not associated with funher elevation of blood pres 
sure and adds the least possible burden on the heart in connection with 
the admimstration of an anesthetic agent by inhalation and it the same 
time permits the necessary adequate ventilation 
From time to time the anesthetist may be faced with a situation that 
has not been recogmzed preoperatively, namely, fixation of the vocal 
cords In such cases respirition will be inadequate to ventilate the 
lungs properly until an intratracheal tube is introduced In a very rare 
instance the epiglottis will fall over the glottis with each inspiration 
and will be blown away with each exhalation Under these circum 
stances the patient s condition soon becomes grave but it can be cor 
rected by the use of an intratracheal tube 
A patient who suffers from angina pectoris may require operation 
If the attacks ace frequent and severe and inhalation anesthesia is to 
be used I have felt safer with an intratracheal tube in place than with 
out It This IS especially true when the anginal attacks occur during 
the operation and it is necessary from lime to time to administer suf 
ficient oxygen to keep the color satisfactory 
Although most patients respond relatively satisfactorily to the use 
of an intratracheal tube, from the standpoint of correcting difficulties 
of respiration, there are some who m spite of the tube do not do 
well, for example in an occasional case the bleeding may be so severe 
that operation on the cerebellum cannot be continued In operations 
such as sympathectomy, when the patient is supported on a kidney 
rest, cy anosis may develop because of inadequate ventilation m spite of 
the use of an intratracheal tube The inadequate ventilation may be 
due in part to hypertension, cardiac disease or posture but probably 
It IS a combination of several factors 

CONTRAINDICATIONS TO USE OF INTRATRACHEAL TUBE 
In some cases of acute infection of the upper part of the respiratory 
tract use of an intratracheal tube is probably not advisable If the tube 
IS not used for operation on the upper part of the abdomen there 
probably will be less tracheitis postoperatively than when it is used 
There is a type of patient who cannot tolerate any trauma to the 
mucous membranes In one such case I observed tracheitis after the 
use of an intratracheal tube and urethritis after catheterization m the 
postoperative period 
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When patients have foul lesions jn the mouth or on the face and 
have difficulty in coughing and expectorating to nd themselves of 
material from the respiratory passages, the use of an intratracheal tube 
IS likely either to increase the incidence of postoperative pneumonia 
or if pneumonia w ould ba% c de\ eloped anyway, to increase its seventy 
This IS especially true lO cases m which block dissection of glands ol 
the neck and removal of submental and submavillary glands are per 
formed 1 have been persuaded by some of m> surgical associates tha: 
this IS true, but others feel that the use of the tube is seldom associated 
with an increase in postoperative pulmonary compbcations 

THE TUBES 

The various types of intratracheal tubes are illustrated in figure 3d6 
those which I use are illustrated m figures 367 and 368 Tubing foi 
intratracheal use never had been designated by numbers Therefore 
I selected tubes of ten different sizes and numbered them 1 to lO, the 
largest size being number 10 For actual use, I selected numbers 4, 5 
6 and 7 The number 7 tube is 13 mm m diameter and 260 mm long 
number 6 is 1 2 mm m diameter and 2.J0 mm long, number 5 is 10 mm 
m diameter and 200 mm long, and number 4 is 8 mm m diameter and 
170 mm long In the same way, I numbered the blades for the laryngo- 
scope (fig 369)i each blade was given a number which corresponded 
to the number of the tube, chat is, 4, 5, 6 and 7 The number 7 blade is 
I4f mm long and ig mm m diameter (inside), the number 6 blade is 
140 mm long and 16 mm m diameter, number 5 blade is 135 mm 
long and 14 mm m diameter, and number 4 blade is 90 mm long and 
13 mm in diameter As time went on, tubes of smaller sizes wre 
added until at present tubes that are listed os numbers 3, 2 and 1 are 
ivailable commercially Until recently these were made by the anes 
thetist from small pieces of available rubber tubing The lumen of a 
tube of number 3, 2 or 1 is probably too small for easy breathing 
even for an infant as the wall of the tube takes up a certain amount 
of the space available in the infantile trachea 

The intratracheal tubes tend to increase m length and diameter be 
cause they are boded and greased from time to time In order to have 
a convenient means of recording on the anesthesia record the size of 
the tube used, a scale was made which is read m millimeters (fig 570) 
Perforauons of various diameters make it possible to measure the diam 
eter of a tube and the edge of the scale was marked off in millimeters 
so that the length of the tube could be measured 

The Bevel —The bevel on the end of the intratracheal tube should not 
be long If It is, the bevel of the tube tends to attach itself to the vvall 
of the trachea when the patient’s head is turned In an occasional case 
I have found it necessary because of the length of the bevel of the 
tube to cut a hole in the tip of the tube on the side opposite the bevel 
Some anesthetists have suggested use of a tube beveled on the righ^ 
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side through the right nostnl and one beA'eled on the left side through 
the left nostril. I have been satisfied ssich tubes beveled only on the 
left side, that is, the bevel of the tube as it lies in the patient’s bodv 
faces the left side of the trachea. 




oa s L Tfi™ ». iMasiU cathTOt A>,th hok 

.IT f I® ’"'"“'•'“I '«l» "‘th anlln, e, Mag,B inmtrach«l 

ttactieal rube «irh inflatable cuff (see al?o fie 372 ). 


"''™ '*■= English divided ainsay was put 
for intratracheal tube 

maUnva nnint fjT ?P“‘"e® »" “‘i “nd tout loops of rubber 

the Ef ** intratracheal tube so that it somew hat resembled 
-Amencan football were suggested. I have 

to insert a Ma?lr "t "nil permit me satisfactorily 

to insert a Magili intratracheal tube with the left-hand bevel. 




Fig 367-Magill tubes and connectors m Adams acetate plastic contamets 
I IciJbnnks adapters sterile gauze sterile white petrolatum (not etvdent in ohoiiv 
graph) iot lubricating mtramcliea) tubes \lagjll liphred forceps (\ Miielles) 
Liinly laryngoscope (Welch AU>n) 



Fig Jd8— Magill intratracheal tubes with Adams connectors and adapters 
gauze with sterile « hire petrolatum (notCMdentm photograph) Magill hgl ted for 
ceps Lundy iarjngoscope In the small tube at bottom metal connector is in place 
these two pieces remain together after hating once been joined In the second 
from the bottom the metal connector, opposite is the short style used when tube 
IS passed through nose In the third tube from die bottom the metal connector is 
m place TTie connector is the long style for use \i hen tube is inserted through 
the mouth so that patient can bite down on the tube without injury to teeth The 
cop tube is shown w'lth short connector opposite unattached By wetung or greas 
ing or by placing powder in the mtratnehea! tube and in the metal adapter the 
metal adapter can be inserted more easdy into the rube than if both are dry 
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anesthesia efficiently it was essential that the breathing system be 
closed completely To fulfill this requirement for intratracheal anes 
thesia, an inflatable cuff (fig 366, fj, which could be slipped on over 
1 Magill tube sv is devised Such a cuff has been satisfactory when the 



tube was introduced through the mouth but when introduced through 
the nose, the tube ith the cuff attached \v as bulky A tube with a 
detachable cuff has a further disadvantage in that it is difficult to clean 
and sterilize 



tifc J72 —Longitudinal section ot Toaells reinforced intratracheal tube with in 
flatahlc cuff 

A new intratracheal tube in which an inflatable cuff has been inter 
porated, which is suitable for introduction through either the mouth 
or nose, has been devised The tube is made of latex and the outer w all 
of*the cuff is continuous xvith the outer wall of the breathmg tube 
The small deh\er> tube to the cuff has been constructed an the wall 
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of the larger rube. Details of construction of a tube suitable for the 
average adult are shot^R in figure [372]. This tube is sufficiently pli- 
able and is not too bullc\’ for introduction through the nose. It can be 



Fif. 57$^-Dtiwins of a n<*' t>-^ tnchwl tobe aiff. (From Grimm, J. E. 
arid Knight. R, T.: An improved intratracheal technic, Anestheslolog>% 

IJan.1 IWJ.) 

v\ashed easfly with soap and water and sterilized by immersion in 0.2 
per cent solution of mercuric cj'anide.” 



f’S- Special tube wth boUt-ui soction catheter. (From Grimm, J. E. and 
Knight, R- T.: An improred intratracheal technic. Anesthesiology'. Tjan.l 


At present the cuff is used on the tube in certain cases but for gen- 
eral use the Magi!! intTatracheal tube as it is made in this counm* 
serves well. 
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Gnmm and knighf* of the Uiuversit) of Minnesota have devised a 
cuff (fig 37?) which they have described dsewhere Using a condom 
the trachea the larynx and part of die pharynx arc filled when it is 
inflated ft is safe and is an improvement m cr the older type A sue 
non catheter ma> be installed for special cases (fig 374) The cuff is 
connected with a manometer or dcMce in such a that the ancs 
thcctst n1\i a\ s know s whether the cuff is still inflated 

POSITION OF VOCAL CORDS 

Before the tcchnic of inscmon of the intratracheal tube is cornid 
ered the position of the votal cords m inspiration and expirauon 
should fac mentioned briefly In ordinary inspiration the vocal cords 
ire drawn together to guard against the inhalation of any foreign 
material However on inspiration the vocal cords may be separated 
under certain circumstances as for example xvhen the patient gasps 
from dyspnea or m response to some agent such as carbon dioxide 
which produces a sy stemic effect or a local effect when it strikes the 
glottis or such as atropine which produces the effect when it ts m 
jeeted intravenously Ordinarily on expiration or coughing the vocal 
cords arc separated to facilitate the expulsion of any solid or fluid 
material that has accumulated together with the air or gases Phonation 
indicates that the vocal cords arc close together Expiratory phonation 
indicates that the cords are together on expiration Inspiratory phona 
tion indicates that the cords are together on inspirarion The tube 
thoitld be passed during the phase of respiration 'u.hen phonatson is 
absent 


INSERTION OF INTRATRACHEAL TUBE AND RELATED MEASURES 

Preliminary Medicaf or —Preliminary medication should be used m 
cases m which an intratraclieal tube is to be used Such medication 
consists of ly to 3 grains (01 to 0 2 gm ) of pentobarbital sodium 
Yq gram (0 01 gm > of morphine and ^50 gram (0 00043 gm ) of 
atropine for the average adult 

Anesthesia before Passing Tube —The technic of introducing the 
Magtll intratracheal tube xanes xx ith the circumstances under which it 
js to be used If it is to be passed through the nose by Magills method 
of so-called blind intubation the throat should be sprayed before in 
duction of general anesthesia xxith a surface mesihetic solution A) 
though Magili uses a 20 per cent solution of cocaine I haxe used a 
5 per cent solution of butyn or inetjcaine The solution can be 
sprayed along the floor of the nose with the patient inhaling until be 
admits a definite change of sensation m the larynx Usually general 
anesthesia is induced either intravenouslx or by inhalation before in 
sertion of the tube but the rectal method may be used The ancs 
thetic agents usually administered by inhalation are nitrous oxide 
oxx cen and ether, ethx lene oxy gen and ether nitrous oxide oxy gen 
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and C} clopropane, or cvclopropine and oxygen If cciier is to be 
nvoided, the best mixture for preliminiry anesthesn is c\ clopropane 
and oxjgen Relaxation xmU last long enough after the mask is rt 
moved so that the larxngoscopc can be used If the stage of anesthesia 
uhich will permit passage of the tube is difficult to determine, a rela 
ci\ el) high concentration of ether can be gi\ cn for one or t\\ o breaths 
to see whether the patient mil cough If he does not coimh he prob 
ably IS ready for insertion of the tube 
Weak Anesthetic Agent — When an intratrichcal tube is 

to be introduced into the trachea of a patient who is anesthetized mth 
a xveak anesthetic agent, such as nitrous oxide and oxvgcn or pentothal 
sodium txvo aids should be used (I) the throat and larvnx should be 
spraxed mth a 20 per cent solution of cocaine or 5 per cent solution 



Hg 375 -A DcPa« mouth prop (Automatic RiihberCompanj Columbia S C) 

r ppCT left extended toucr left bent ritj/ f it is inserted betucen the teeth of 
the i pper and losvcr jaws of the left side of the momh 

of metycaine or but) n and (2) a mouth prop (DePass) should be used 
to separate the teeth on the left side before anesthesia is induced (fig 
375) When nitrous oxide and ox)geti onl) are used the anesthesia 
IS carried to a point at uhich cyanosis has definitel) developed before 
intubation is undertaken Exeiy thing that is to be used must be readily 
at hand The lighted lar)ngoscope is introduced through the open 
mouth and oxer the tongue as soon as possible after the mask has been 
remoxed from the patients face so that the intratracheal tube can be 
mtrodviced xxithm the first txxo or three breaths If the throat reflexes 
become actixc it xxill be necessar> once more to induce general anes 
thesia xxith nitrous oxide and ox)gen In some resistant cases it is 
desirable, and it may even be necessary, to induce anesthesia with 
C) clopropane and oxygen, for m this type of anesthesia the throat 
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reflexes arc abolished long enough so that the tube can be introduced 
m an unhurried fashion In either event once the tube has been intro- 
duced anesthesia can be maintained m most cases with a mixture of 
85 per cent nitrous oxide and 15 per cent oxygen or perhaps 90 per 
cent nitrous oxide and 10 per cent oT^gen for certain periods of the 
operation 

Since anesthetic agents for intravenous anesthesia have rapidly be 
come generally available intratracheal tubes probably xtill be mtro 
diiced under intravenous anesthesia more and more commonlv As 
mentioned previously it is of course important when mtrascnous 
anesthesia is employed that the patient s throat be spra> ed wnth a local 
anesthetic agent to reduce activit> of the throat reflexes A mouth 
prop also should he used As the needle is inserted into the vein bj an 
assistant the anesthetist picks up a lighted laryngoscope and inserts 
It about ly, inches (3 7 cm ) past the teeth and then the intrasenous 
administration of the anesthetic agent is begun. Respimtions arc ob 
^e^ ed and u hen they become quiet insertion of the rube ts earned 
out 

Posifian of Paiient— In order to insert the tube easily the patient 
should be supine and in the face up position His head should be m the 
same relation to his body when he is lying down as that of a soldier 
■who IS standing at attention It is adtantageous to hate the crown of 
the patients head an inch (2 5 cm) or so beyond the head of the 
table and against the anesthetist’s abdomen 

Seiecfion Preparahon and (nspechon of Tube.— The tube to be used 
through the nose should be longer than the tube to be inserted through 
^ ) the mouth A tube that ts a little short is safer than one that is too 
y long for it is safer to ha\ e the tube come out of the trachea and larynx 
and he m the throat than for u to become kinlced and stiU remain in 
the trachea 

While the tube is being greased with white petrolatum on a sterile 
sponge It should be straightened out and the inside inspected as the 
inside of the gun barrel would be inspected to see that there is no 
foreign material in the tube 

Nasal Intubahon (Blind Intubation) —For Well anesthetiA^ed rauetit — 
The tube is introduced along the floor of the nose after the tube has 
been lubricated (fig 376) as soon as possible after the mask has been 
removed from the patient s face After the mask is removed the pa 
tient s jaw is either depressed a bit or at least not raised This position 
of the )3w prevents good respiratory exchange for a few breaths and 
helps keep the patient from roustr^ quickly from the anesthesia In 
many cases it is possible to hate the tube m place by the time the pa 
tient has taken only six or seven breaths after the mask has been 
removed If the patient takes as tnat^ as fifteen or tuentv breaths 
after the mask is removed the throat reflex may become actn e and 
mtuhation may become difficult 
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The tube should not be pointed toward the roof of the nose hut 
along the floor of the nose If it docs not pass thiongh one irosttd 
easily, the tube should be withdrawn and passage tiirongh the other 
nosuil tried If there still is resistance, a smaller tube should be 
selected The right-handed anestheast toes the tight nostiil hist and 
the left second It seems to make little difference in the atera^e case 
which nostril is used Occasionally there is some difficulrt in gtttins 
the tube to make the tnm downward through the nasophannx alter 
the floor of the nose has been traversed It is unwise to traunntirc the 



I ig 176 --Nasal intubation vviihout the laryngoscope Intratracheal tube is tmerteii 
a/orig tfie floor of the nght nostril 


postOTor surface of the nasopharynx with the tube and too much pres 
wre ac f/us point rna> cause bleeding or cessation of respiration 
Cesssttort of respiration a(so may occur if the nasopharynx is packed 
too oghtJ), for when the pack is loosened, breathing is resumed How- 
hevel of the tube is utilized, that is, by rotating the cube 
to bring rhe beie/ againsc the posterior wall of the nasopbaryax, it 
then can be passed into the oropharynx with relatnely bctle trauma 
(figs 377 and 378, A, B and C) 

The tube is advanced then and in at least half of the instances whe/i 
the patient has been w ell anesthetized, it w dl continue to its full length 
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without change m the tubular breathing When phonation on the part 
of the patient ceases the anesthetist is a^v3re that the tube has separated 
the ^ ocal cords Since tins type of intubation is a blind procedure and 
the anesthetist is usually nnarvare through his sense of touch of the 
progress of the tip of the tube from one part of the upper respiratory 
tract into the next (lig 378, D), the anesthetists ear should be fairly 
close to the external end of the tube where the hollow tubular breath 
mg of the patient ssill be audible Tf the tube can be introduced its 
full lengh (2:60 nim or 26 cm for the aterage adult) and breathing is 



Fig J77 Nasal intubation without the laryngoscope The tube is jDserted 
through the nasoph3r>tw and orophar>n\ until the tip is in front of the gbms 
Tlie patient bread mg dirougli the tube because the anesthetist closes the lips 
and the left nostril The head js m the fate front position The anesthetist rotates 
the external end of the tube m an attemj t to bnng the beveled end of the tube 
in front of il e larynv 

Still of the tubular varietj, « js in the trachea unless the tube is soft 
and old and has curled up m the throat To make certain that the 
patient is breathing through the tube the patient s bps should be cov 
ered for a moment with the fingers of the anesthetists left hand and 
his left thumb sliouSd press the left nostril closed w hen the tube is in 
the right nostnl 

If the tube does not enter the tmehea on the first or second thrust 
but enters the esophagus (fig 378 B) it should be polled out far 
tnough so thit the bexelcd end is outside the esnphigiib met breathing 
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I ig 378 -Nasal intubation A, Tlic tube through the no^e and a, nasopharynx 
and extending x\cll into b, the oropharjnx, c, xocal cords, d, trachea B, Tip of 
tube enters c, esophagus C, Laryngoscope, f, inserted through opened mouth, ex 
poses c, glottis and vocal cords, b> moving g, the tongue, and b, epiglottis, out of 
the line of vision, i, MagiU forceps grasps the tube near the tip and directs it into 
the glottis D, Nasal tube properly placed, the tip lying midway between the 
glottis and the bifurcation of the trachea 
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through the tube is resumed It is important that the inexperienced 
anesthetist releases the tube at this time and to see in xthich direction 
the external end points Since the intratracheal tube is curved almost 
semicircularly, the external end, when not held in the hand, \\ ill point 
m the same direction as the beseled end It is advisable to turn the 
patient’s head to the right and to try to introduce the tube into the 
trachea and, if this maneuver is unsucccKfuI, the head should be turned 
well to the left and introduction then should be tried again (fig 379) 
The reason for turning the head is that if the tube cannot be brought 
m front of the lar> nx easily, then it may be possible to bring the 
larynx m front of the tube U the head ss not uitncd to the *ade the 



tig 379 If the tube cannot be inserted easily with the head m the face front 
position the head can be turned to one side or the other in the hope that the 
laryna can be brought m front of the tube so that it will enter the Uryn* 

tube should be rotated in order to bring the bevel into the mid-lme 
The anesthetist should be able to do by observing the direction 
m which the external part of the tube points In some cases it will be 
necessary to raise the patient’s head by using a hard pillow The anes 
thetist can raise the patient’s head which is pressed against his abdomen 
fay standing on his tiptoes and holding his left hand acamst the pa 
tient’s chin 

For Partially Anesthetized Fauent~\( a patient is not anesthetized 
easily, difficulties often will be encountered which cannot be con- 
trolled without the use of an intratracheal tube It may be desirable, 
therefore, to reverse the ordinary procedure m which the patient is 
first put to sleep and then the tube is inserted It ma> be necessary to 
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insert the rube before the patient can be brought to the desired stage 
of anestliesia. The situation has arisen often enough in my experience 
so that it Avas necessary to develop a technic for introducing an intra- 
tracheal tube under such circumstances. Aly method is to stand in the 
same relation* to the patient as is shown in figure 376 but instead of 
raising the jaw with the left hand, the jaw is depressed with the left 
hand so that respiration is obstructed. This is continued for four or 
five breaths and meanwhile the intratracheal tube is inserted through 
the nose (fig. 376). As soon as the tube has reached a point just over 
the larynx, as in figure 378, A, then the maneuver as in figure 377 is 



lig. 380.— Inseraon of laryngoscope, step 1. head extended, mouth opened, ad- 
hesive tape on teeth and upper bp, lower bp rolled aw ay from the teeth, tip of 
liryngoscope introduced to the middle of the tongue 

earned out, and, in addition, the jaw is elevated and the tube is simul- 
taneously inserted. Actually, as the patient gasps for air, he aspirates 
the *tube, for as soon as the respiratory obstruction is relieved the 
lightly anesthetized patient tends to inhale deeply and will usually 
inhale the tube. Although this technic is not always successful, it 
frequently is and the benefits derived from it are real. 

Insertion of Laryngoscope,— When an attempt to place the tube 
blindly has not been successful in about a minute, use of the laryngo- 
scope should be resorted to at once. This instrument, for the right- 
handed anesthetist, should be held in the left hand. The handle should 
he at right angles to the blade and the instrument should be of the 
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batter) type The anesthetist should remove the pillow from under 
the patient s head and tilt the chin upward with his right hand A strip 
of adhesive plaster 1 by 2 inches (2 5 by 5 cm ) should be applied to 
the upper central incisor teeth and the upper lip The adhesive plaster 
protects the teeth against roughening by the metal blade -of the laryn- 
goscope to some extent The anesthetist rolls back the patient's low er 
lip with his right thumb The tip of the blade of the laryngoscope is 
inserted over the lower teeth without pinching the tongue (fig 380) 
If the patients head is not tilted sufficiently, an assistant may tilt it 
The anesthetist must see to it that the patient’s tongue is forced over 
into the left side of the patient’s mouth or into the left cheek In this 
w ay the tongue w ill he behind the Iar> ngoscope so that it does not 



Tig 381 Inscnion of laryngoscope step 2 laryngoscope msened with left hand 

lower )aw pulled up onto the hr> ngoscope with the right hand, uvula in sight 

interfere with the anesthetist s vision No strong effort should be made 
w ith the left hand in the introduction of the lar> ngoscope The instru 
luent is simply held firmly enough so that its direction can be mam 
timed and so that it will stav fiirlj well in the mid line of the m 9 Uth 
or to the right of the mid line Maintaining the position mav be dif 
hcult m an edentulous mouth unless a large blade is used In general 
how ever, it is easier to insert a larv ngoscope when there are no teeth 
than when there are teeth 

When a fifth of the blade has been introduced, the anesthetist should 
see to It that the tip of the laryngoscope is not striking the hard 
palate This injur) must be avoided and can be by the anesthetist’s 
introducing his right thumb so that it rests on the top of the back 
teeth m the right side of the lower jaw The fingers of the anesthetist’s 
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right hand then should grasp the right lower border of the mandible. 
The jaw then in pulled up onto the laryngoscope and at the same time 
the anesthetist’s left hand forces the krj'ngoscopc into the phatynv 
(fig. 381). This motion is similar to that of a man drawing on a riding 
boot; that is, he partlv pulls the boot on and partly shoves his foot 
into it. 

"When a half to nvo thirds of the blade of the laryngoscope is 
inserted, the base of the tongue can be seen and next the epiglottis is 
visualized (fig. 382, <z). At this point the anesthetist must reach a bit 
further and direct the larjmgoscopc toward but not against the pos- 



Fig. 382.— Insertion of laryngoscope a, epiglottis sisuahzed; b, the tip of the 
laryngoscope is depressed with the left hand while the jaw, tongue and epiglottis 
are supported by traction from the right hand, b', incorrect method in which the 
laryngoscope is advanced from a without depressing the blade as m b; c, the epi- 
glottis is picked up by the laryngoscope which then supports it, the tongue and 
the jaw so that the right hand is released. 

terior wall of the oropharynx (fig. 382, b and b')^ and then bring it 
forward so that the tip of the laryngoscope will press the epiglottis 
against the base of the tongue and leave the vocal cords exposed to 
view (fig, 382, c). In the introduction of the laryngoscope into the 
mouth, it is important that the anesthetist does not look through the 
laryngoscope all of the time; he should also look at the lips, teeth, 
tongue, palate and so forth at intervals. 

WTien the vocal cords are brought into view, the anesthetist holds 
the laryngoscope firmly with the left hand but does not pry against 
the upper central incisor teeth. Rather, he lifts the laryngoscope up- 
ward without bearing much weight on the patient’s upper teeth. 
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Najal Inhibalion with Aid of Laiyngoicope.— When the glottis js ex 
posed by the laryngoscope, the tube through the nose can be manip 
ulated and inserted into the trachea uuh little difiicuky If difficulty 
IS encountered m this procedure, the tip of the tube can be directed 
into the glottis with the aid of a MagiU forceps (fig 378, C) The 
usual reason for using a forceps is that the tube is so soft that the 
beveled end cannot be directed by manipulating the other end of the 
tube Another reason is that when the patient is thin, the anterior sur- 
face of the cervical vertebrae seems to push the posterior mid line of 
the throat forward and the sides of the throat seem to recede so that 
there is a gutter on each side If the tube is inserted by va) of the 
nose and there is exostosis of the cervical vertebrae, it may not be pos 
sible to insert the tube down the mid-hne When little of the glottis can 
be exposed to view by using the laryngoscope, it may be necessar) 
to direct the beveled end of the mtmtracheal tube with forceps in 
order to insert it at an angle ro the blade of the laryngoscope This 
might be called “blind incubation” through the mouth with the aid of 
the laryngoscope However, if the patient’s head has been extended 
too far, the tube may come to rest across the rima of the glottis at 
such an angle with its long axis that it wiU not enter until the patient’s 
head IS brought fairly x\eU forward This can be done bv an assistant 
without the anesthetist’s removing the bryngoscope 
Fesfenfng the Nasal Tube in Place ~In order to prevent a nasal tube 
from falling out of the trachea and larynx, it should be securely fast 
ened to the upper hp This prccaj*ion is especially necessary if the 
tube b short enough so that the tip lies with.n the larynx and does not 
extend into the trachea far enough to allow some movement of the 
tube without displacement When ether is to be given by the open 
j intratracheal tube, the external end of the 

*• the 

- • on 

the ether mask Unless rubes are tm lo sun. u t,* • i 
may be so long that it extends beyond the bifurcation of the trachei 
and into the right or left bronchus If respiration is not satisfactotx 
that IS, if It is too slow or jerky or if the patient is shghtlv evanotn 
when breathing air, respiration can be improted b) the partial vith 
drawal of the tube so that the bescled end is above the bifurcation of 
the trachea 

Oral Infubahon ~AfteT Induction of Adequate Inhalation Anesthesia 
—The tube should be withdrawn quickly from the nose if it does not 
readily enter the larynx and it then should be introduced parallel to 
the laryngoscope through the mouth and between the vocal cords 
(fig 383, A) It IS desirable for the anesthetist to be able to look 
the laryngoscope rather than to use the laryngoscope for i 
c.,., "'■'-essary Under these 
ibe can be dislodged 
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Fig 385.— Oral intubation. A, Laryngoscope and tube, f, laryngoscope motes 
g, tongue, and h, epiglottis, so that the \ocaI cords, are exposed to view, the 
intratracheal tube is inserted along the blade into the glottis and trachea. B, Same 
as A except that i, Magill forceps, directs the tip of the tube into the glottis. C, 
The full length intratracheal tube I>ing in place so that its tip almost reaches the 
bifurcation of the trachea. It is in this position that the tube must lie when the 
trachea has been compressed by an intrathoracic tumor (goiter). Note the differ- 
ence in the placement of the tubes here as compared with that shown in figure 
578. D 
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from the blade of the lar> ngoscope and the Magill forceps used to 
hold the tube Only rarely can the anesthetist hold the tube straight 
enough to look through it, uhile it is being introduced Occasionally, 
a Magill forceps may be necessary in order to introduce the tube 
through the mouth with the aid of a laryngoscope (fig 383, B) 

In a rare case the anesthetist may blow his breath against the pa- 
tient’s vocal cords through the tube and the cords will sometimes 
separate for a moment and let the tube enter the larynx In an emer- 
gency when a patient stops breathing and the tube is in place in the 
trachea, the anesthetist can often obtain good results by mouth to tube 
insufflation When the tip of the intratracheal tube has just passed the 
rima of the glottis the anesthetist should glance away from the tip of 
the tube and note how much of the outer end of the tube protrudes 
beyond the teeth In an adult about 2 or 3 inches (S or 7 5 cm ) of 
the tube should be inserted beyond the vocal cords After the tube 
has been set in place the laryngoscope is withdrawn (fig 383, C) 
After Induction of Intraienotis Anesthem —When respirations have 
become quiet the laryngoscope is gently introduced over the tongue, 
care is taken to avoid sumulation of the throat reflexes any more than 
IS necessary, the epiglottis is elevated gently and the intratracheal tube 
IS poised so that its beveled point is immediately in front of the nma 
of the glottis When the vocal cords are separated, the tube is quickly 
pushed between them In this technic it is imporunt that the vocal 
cords are not touched by the tube until the defimte mouon to insert 
the tube is made If the throat and vocal cords are touched two or 
three times by the tube in an attempt to introduce the tube, the throat 
reflexes will usually become active The vocal cords will come to 
’ gethcr tightly and if further efforts are made, the glottis may contract 
almost like a sphincter and even the cords will be covered up Occa- 
sionally, if the local anesthetic agent has been fairly effcctiv c and fanly 
deep anesthesia has been produced by the anesthetic agent given mtra 
venously, the vocal cords will be brought together, but if they are, 
they will not be held firmly together This occurs especially in cases 
in which preliminary medication has been given In such cases it is 
sometimes possible to place the point of the tube against the cords so 
that the tube will pass betw een them This technic is not recommended 
for general use as it may traumatize the vocal cords^ but if conditions 
warrant such a risk it may be tried as it often works 
At present it is not uncommon to give both pentoihal sodium bv the 
intravenous route and nitrous oxide and oxy gen by inhalation to facil 
itate the introduction of an intratracheal tube It seems clear that once 
the intratracheal tube has been placed, then nitrous oxide and oxygen 
by inhalation and pentothal sodium given intravenously can be used 
readily and easily and without danger «f fire or explosion and such a 
method has value when cauterv, dmhenuy and electric devices arc 
so frequently used 
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Support for Oral Tube.-Some support should be given to the oral 
tube, such as that provided b\ a metal connector, to prevent the pa- 
tient from flattening the tube bv biting on it A cvanotic patient tends 
to have muscle spasm and if this involves the muscles of mastication, 
the patient increases the cj inosis and spasms b> biting on the tube 
through which he must breathe in order to relieve the cv’anosis If a 
tooth is missing, that space can be utilized for the tube 

Removal of Tube from Nose and Insertion through Mouth during Oper- 
ation —If a nasal tube becomes hinkcd during the operation because of 
the position of the patient’s head, it ma> be necessary to remove the 
tube and introduce it through the mouth in the midst of the operation 
without changing the position of the patient The difHciilties of this 
procedure ma> be great If a lar) ngoscope cannot be used and if the 
anesthetist’s fingers are long enough to reach well into the throat, the 
tube can be introduced by touch through the mouth The English 
divided airway (fig 384, a and b) is valuable under such difficult cir- 
cumstances as the tube can be greased and introduced into the airvvav 
(fig 384, c) and both can be inserted between the teeth and over the 
tongue until tubular breathing is maximal The tube is then advanced 
through the divided airway and in most instances will enter the 
trachea If the anesthetist must work at arm’s length and cannot 
bring his ear to the tube to asccnain whether the tube is in the trachea 
or whether ic is in the esophagus then a piece of paper or a finger cot 
can be held over the end of the tube and breathing through the tube 
can be noted In a rare case it may be necessary to leave the airway 
m place as a splint to the intratracheal tube to prevent it from kinking 

Insertion of Tube in Esophagus —If the tube cannot be inserted into 
the trachea but it can be inserted into the esophagus, an airway may 
thus be provided that is better than no artificial airw ay for the patient 
may be able to breathe along the outside of the tube I have used this 
procedure only once and then onl> until anesthesia became deep 

Procedure when Laryngoscope Cannot Be Used to Check Position of 
Tube during Operation —If the patient is to be placed m a position in 
which It Will be difficult for the anesthetist to use a laryngoscope to 
check the position of the tube after operation starts, it is advantageous 
to do so before the patient is taken from the cart or table on which he 
IS being anesthetized and before he is placed in position for the opera- 
tion 

Presmre tn Bag —In most cases in which a mild anesthetic agent is 
used the introduction of a relatively small tube is easier than the intro 
duction of a larger size tube If a tube does not fit snugly enough to 
pclude air on inspiration when the pressure in the breathing bag is 
low (2 mm of mercury), then a larger flow of gas and more pressure 
(5 to 6 mm ) m the bag will overcome this difficulty However, the 
pressure m the bag at the height of expiration should not be greater 
than 12 mm of mercurj A rcasonabl} ample flow of gases should be 
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Fig 384— Engl sh d Mdcd a nvay a separated into hs two parts h assembled « 
serving as gtude for lubricated mtiatracheal tube (D vidcd Airway Co^ London! 
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used and the expiratory val'C should be adjusted in order to limit the 
pressure This technic is ernployed usually for short operations when 
ether and other anesthetic agents except nitrous oxide and oxygen 
are to be avoided 

InwiobiUzation of Tub^ -When the tube Ins entered the trachea if 
the patient is m a light plane of anesthesia, coughing usually tahes 
place as long as the tube motes within the trachea It is important t<» 
immobilize the tube if coughing is to be minimized This is usually 
accomplished by using a strip of adhesive plaster to fasten the tube 
to the upper hp and cheehs, a safety pm also can be used with the 
adhesive plaster If an adapter is used, it helps to hold the tube still 
Nasal Versus Oral latubafion -Although the nasal route for the mrro 
duction of an intratracheal rube is invaluable, for the most part 1 prefer 
to insert the tube through the mouth The tube introduced through 
the mouth is less likely thait the nasal tube to be inserted too far into 
the trachea and during or at the end of operation it is much easier to 
insert a soft, urethral t>pe of suction catheter through the mtra 
tracheal tube that is through the mouth than through the nose 
Aspiration with Intratrach®®! Tube in Place —If an intratracheal tube 
has been placed bv wav of the nose a small, semistifF silk u oven cath 
eter which must be well greased before it will follow the curve of the 
intratracheal tube (fig 378i A, a) often is required for aspiration In 
tare instances in which the intratracheal tube must be placed bv wav 
of the nose and it is known beforehand that a suction tube must be 
passed through the intratracheal tiibe, it is desirable to grease the 
intratracheal cube on the inside as >\eli as on the outside before jt Js 
used The ordinary urethral catheter is barely long enough to reach 
deep lying mucus and when such a catheter is used, it must be inserted 
full length If the patient is lightly anesthetized, he will tend to cough 
and by so doing he tends to bring mucus up to the end of the catheter 
For best results special catheters are needed, these should be 6 
inches (If cm) longer than urethral catheters and made of 3 suffer 
material, for example, woven silk catheter (14 with an angular 
linger vafve ff a special catheter is not available, then an extension 
tube or something else must be devKcd for the ordinary urethral cath 
efer so that it can be made long enough to reach the location desired 
Aspirahon wifftouf fnfrafrecReaf Tube —During or at the end of open 
tion It may be necessar> to carry out aspiration from the tracbeo 
^nchiaJ tree even though the intratracheal tube has not been used 
Th/s can be accomplished by using a laryngoscope a semisnff catheter 
and suction A soft catheter cannot be directed well enough to be use 
w m this connection although jf nothing else is at hand the anesthe 
tist will be forced to use it 
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MODIFICATIONS OF TECHNIC FOR VARIOUS CONDITIONS AND FOR 
INFANTS AND CHILDREN 

Ankylosis of fhe Jaws —If the pitient lias a full set of teeth and the 
teeth cannot be separated because of ankylosis-of the jans the onlj 
way in which the tube can be introduced is by blind intubation 
through the nose In these cases it is most important to use preliminat) 
medication and to spra\ the throat thoroughly with a solution of a 
local anesthetic agent by wa) of the nose Usually nitrous oxide oxy 
gen and ether are administered bj inhalation or even drop ether may 
be used The aim is to ha\e the patient well anesthetized so that the 
throat reflexes will not interfere xtith the introduction of the tube 
These patients should be earned into about the middle of the second 
plane of the third stage of surgical anesthesia before the tube is in 
serted 

A tube that is not too lai^e to enter the nose easily should be 
selected If no time is lost, it almost always can be introduced into the 
trachea without trouble Howexer, if difficulty develops, it is pos 
sible partially to withdraw the tube until the tip of the tube is abosc 
the laryax Then the tube is connected to the gas machine and nitrous 
oxide and oxygen are administered intrapharyngeally As soon as anes 
thesia has been induced again, the tube is moved foraxard and back 
xvard sloxvly and sometimes it will enter the glottis and trachea This 
technic also mav be tried for dental operations if other means of intro 
duemg the rube under •“* * .* -_t i eij 

This same technic, o 
ankylosis of the )aws 

way For such patients as xxcll as for patients whose jaws can be sepa 
rated but a short distance cxen though no ankylosis is present, the 
Scldon blade (fig 385), which is exen flatter than the collapsed blade 
of the Mosher laryngoscope, can be used Laryngoscopes with rela 
tixely small, rounded blades (Kaye, Exersolc) permit xisuahzation of 
the glottis xvhen it is difficult to separate the teeth If the separation 
of teeth is still less, a flat blade can be inserted from the corner of the 
mouth rather than from the region of the upper central incisors and 
the glottis can be xiexved from an angle The relation of the tip of the 
tube to the glottis howexer, can be xisualized and by this means intro 
duction of the tube is made possible 

When the teeth can be fairly well separated but still not enough so 
that a regular laryngoscope blade can be introduced over the central 
incisors and the glottis brought into xiew, the full size blade of the 
laryngoscope can be introduced from the side of the mouth and the 
glottis can be visualized Introduction of the laryngoscope from this 
angle is also valuable for the patient xxho has prominent upper central 
incisors In some cases the tube can be inserted through the lumen of 
the blade In some cases, if sexeral adjacent teeth are missing, the 
blide of the laryngoscope if a small one is used, can be placed in the 
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Space between the teeth and the tube can be inserted through the 
lumen of the blade 

When It IS impossible to insert c\en a flat blade and the tongue cm 
not be pulled forward with Ochsner-Allis forceps, the tongue can be 
rolled up on the forceps and pulled forstard to make room for the 
tube to come foiAvard far enough to enter the larynx 

Absence of Teeth —From the one extreme of complete ink> losis the 
other extreme must be considered, namely, the patient without teeth 
who IS well relaxed For these patients a laryngoscope with a small 
blade tends to slip on the gums and get into a position in which the 
glottis cannot be x isualized satisfactorily It tends to slide off into one 
comer of the mouth so that it is not easy to introduce the tube through 
the glottis and into the trachea Under these circumstances the tube 



Tig 385 — Seldons blade for Lundy lar>ngoscope (Welch Allyn) Blade is flat 
and can be inserted between teeth that can be separated but little 

tends to cross the lumen of the glottis at an angle and not enter it In 
this situation the dmded airway can be used instead of the laryngo- 
scope or the anesthetist’s left forearm can be pressed against the left 
side of the pauent’s head in order to immobilize the laryngoscope and 
prevent it from slipping in the mouth 
Through Tracheotomy Opening —Whenever a patient who has a 
tracheotomy opening must be anesthetized, an intratracheal tube large 
enough to fill the opemng is selected For the average adult the tube 
is about -t inches (10 cm ) long It is attached to a curved metal Magill 
nasal adapter with a short rubber tube connection (fig 386) This 
intratracheal tube is greased and is mserted through the tracheotomv 
opening into the trachea before anesthesia is induced This usuallv 
causes a mild attack of coughing, but if the patient has been warned 
of what IS to take pHce, it will cause little difficulty As soon as the 
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tube IS m place, it is unmediatcly connected by means of a connection 
to a gas machine and mtrous oxide and oxygen are administered 
Coughmg will cease m a few minutes and anesthesia will develop 
Pentothal sodium given intravenously can be used to make the intro 
duction of the tube easy and to keep the patient quiet while •vnesthesia 
is being induced by the inhalation method 
For Appljcabon of a Head Neck and Body Cast —With the intra 
tracheal tube m place a second tube can be attached to the external 
end of the first tube and by means of adapter and inhaler tubing it is 
connected to the gas machine A sufficient flow of gases is used so that 
the machine supplies the patient with a mixture which is under just 
enough pressure so that labored respiration does not occur An mtra 
tracheal tube connected m this manner permits the anesthetist to get 
bad out of the surgeon s \va\ and expedites the application of the cast 



big i86 bl ortened MagiU intrauachcal tube for insertion through a tracheoion > 
opening Ic is shown connected to the inhaier tubes 

For Children and Infanfs —The embryologic development of the child 
must be taken into consideration whenever intratracheal anesthesia is 
contemplated for a child ten >ears of age or less Since the head is 
hrffer jo propartiao to the oetOs ojJtJ the uecA js Jasprs ajj ^o/waon to 
the chest, a tube that can be introduced through the nose may not 
enter the Iar> nx and one that can be introduced into the larynx tna) 
not enter tlic trachea at all It thus may be possible to introduce the 
tube through the nose of a child, but if it does not enter the trachea 
after one or two attempts the laryngoscope should be used and the 
tube inserted under direct vision through the mouth If, after one 
attempt, it does not enter the trachea a smaller tube should he used so 
that the glottis will not be traumatized The tube must be small enough 
so that It will enter the glottis and trachea without force A MagiH rube 
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that fits the glottis and trachea of an infant tightly may cause edema 
uhich is undesirable and which may end fatally. 

Epistaxis or bleeding from the throat of a child or infant may be 
easily produced by trauma from the tube. Ordinarily, it causes little 
difficulty but if the anesthetist has not informed the surgeon of its 
occurrence and blood is swallowed and later vomited, the surgeon may 
be in doubt as to the reason for the patient’s regurgitation of blood. 

An intratracheal tube is usually contraindicated for a child that is 
one year or less of age because a tube that can be inserted into a tiny 
trachea does not have a large enough lumen to provide easy respiration 
for an infant. Trauma from the end of the intratracheal tube to an 
infantile glottis may easily produce edema tvhich will entirely obstruct 
respiration postoperatively; this may require tracheotomy which may 
be followed by pneumonia and death. When an intratracheal tube 
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Fig 387.— Diagrammatic representation of gyre’s T piece Through the sulc 

r.e .L- y On*. tK* T 


piece The smaller end of the angle piece is inserted into the intratracheal tube 
Thus, to and fro respiration w ith the outside air is possible 

must be used for a child or infant; it is best to use Ayre’s technic as 
modified and described by Adams' as follows 

Ayre Method-' Ayre has devised a modified intratracheal method which he 
named the “open” technic He has employed it primarily for the operations for 
harelip and cleft palate on babies These operations have been performed largely 
under the “Junker” method or by means of closed intratracheal anesthesia with 
nitrous oxide, oxygen and ether Both thtse methods have disadvantages With the 
Junker method the control of the amvay ts often poor, the danger of aspiration 
of blood into the trachea is always present and an even level of anesthesia is 
often difficult to maintain Closed intratracheal anesthesia is exhausting to small 
infants, particular!} if the operation is prolonged, and in addition to this, as Ayre 
pointed out, it causes sascular congestion, increased oozing and loss of blood from 
the operatuc site 

rechmc —Ayrt sought to overcome these disadvantages by permitting open 
to and fro breathing with the outside air but at the same time utilizing the ad* 
tantages of an intratracheal rube. The apparatus is simple and the techmc un- 
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complicated The equipment consists of a metal T piece [fig 387], a metal angle 
piece suitable lengths of wbber tubing and Alagill intratracheal tubes [fig 3SS 
a and b] For infants uj 
The routine employe 
the open drop method 

trauma has been accomplished A suitable arc of intratracheal tube (No 0 to 2) 
is chosen and is inserted into the trachea by the oral route with the aid of a 
hnngoscope Tlte passage of the lutratrachcil tube through the vocal cords can 




Fig 388 ^)rcs intratracheal apparatus a component parts consisting nf in 
tratrachcal tube T piece three sizes of connecting pieces and large bore rubber, 
breathing tube b apparatus assembled this shots s the small rubber tube con 
nccted to the side arm of the T piece through which oxygen and ether vapor are 
introduced 

be facilitated bv the insertion of a blurt stilct within the intratracheal tube to 
increase its ngidiry This stiJet should not project beyond the open end of the 
tube Usually the tube is msened about to ^ inch (0a5 to 12 cm) into the 
trachea The siilet is then withdrawn The end of the tube which protrudes from 
the mouth is then cut off let el with the teeth and the small end of the metal angle 
piece IS inserted well into ir in order to present compression of the tube by the 
mouth gag or other instruments during the operation The distal end of the angle 
piece IS connected by about an inch (2 5 cm ) of rubber tubing to one of the 
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large open ends of the T piece To the corresponding end of the T piece is at- 
tached a rubber tube, about 10 inches (25 cm ) in length and about 11 to 13 inm 
in diameter The distal end of this tube is open to the air to permit to and fro 
breathmg To the small side inlet of the T piece is attached a rubber tube which 
delivers oxygen with ether vapor from •in> suitable apparatus used for this pur 
pose 

When the apparatus is in position, the angle piece is fixed with adhesive tape 
to the infants chin and the T piece lies vcnicall) below the chin The distal 
length of rubber tubing lies underneath the stenlc draper> in such a position that 
the outlet is free and the anesthetist can listen to the pauents respirations A fine 
strip of absoibent cotton or cleansing tissue can be fixed with adhesive tape over 
the end of the tube, and this will move to and fro with each breath and will aid 
in the observance of the patient’s respirations It may be necessary to ad|ust the 
amount of rebreathing by altering the length of the rubber tube to suit the tidal 
volume of the infant 

Uses and Adiantages —Ayrts method has proved decidedly advantageous for 
operations for harelip and cleft palate on infants for whom an intratracheal tube 
IS needed because respiratory effort is minimized and anoxemia is prevented Babies 
for whom the method is employed usually recover rapidly at the end of the op- 
eration and show few signs of shock or untoward effects Deep anesthesia is not 
necessary during the course of the operation and only minimal amounts of ether 
(2 to 4 flmdrachms, 7 to IS cc, per hour) are required for maintenance It may 
be necessary at first to bubble the oxygen through the ether but after fifteen to 
thirty seconds the concentration of ether vapor may be reduced to the minimum, 
and the oxygen may be allowed to pass over the surface of the ether only The 
flow of oxygen usually required will range from J 5 to 3 liters per minute 

This method of anesthesia has proved of advantage for intracranial operations, 
since the minimum of congestion and mtracranial pressure is important in this 
type of operative procedure Larger tubes, adapters and T pieces are necessary 
when the method is used for adults Although the scope of Ayre’s method is 
limited, it may well be borne in mind for operations of the nature previously 
mentioned 

COMPLICATIONS ASSOCIATED WITH THE USE OF THE INTRATRACHEAL TUBE 

Complications of intratracheal anesthesia are due principally either 
to the trauma of introducing the tube into some part of the respiri- 
torj tract which is not patent enough to accept it without injury to 
the tissue, or to compression of the tube during anesthesia The latter 
makes the method hazardous 

Nasal Intubation —Dei/nrerf Septw/i—K deviation of the septum his 
not been recognized and if the anesthetist persists in attempting to 
pass a nasal tube on the concave surface of the deviated septum, it 
occasionallv will be heard to crack It may be that some straightening 
uf the septum occurs although I have no proof of that If a soft tube is 
forced, however into the narrow nostril without the septum giving 
"av, then the tube will become compressed and respiratory obstruc- 
tion usuallv develops under such circumstances The tube usually can 
he passed freelv on the concave side of the deviated septum, therefore, 
tare should be exercised to avoid the use of force m the introduction 
of the tube by the nasal route Pathologic lesions m the nose may be 
traumatized bv the tube but I have not experienced that difficultv 
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complicated The equipment consisB of a metal T piece Ifig 3S7], a metal angle 
piece, suitable lengths of rubber tubing and Magill mttatrachcal tubes Iflg 388 
j and i»l For infants up to two )tears, prcmedication with atropine onlv is used 
The routine employed by Ayre b first to anesthetize the infant with ether by 
die open drop method until adequate depth of anesthesia for intubation tvathoui 
trauma has been accomplished A suitable size of intratracheal tube (No 0 to 7) 
IS chosen and is inserted into the trachea bv the oral route with the aid of a 
Jan ngoscope The passage of the intratracheal tube through the Tocal cords can 




tig 3S8 -Astc s intritracbcal apparatus a, component parts consisting of in 

tiatiacbeal tube T piece three sixes of connecting pieces and large bore rubber, 
breathing tube b apparatus assembled this shows the small rubber tube con 
iiectcd to the side ami of the T piece through which orvgen and ether sapor are 
introduced 

be facilitated by the insertion of a blunt stikt within the intratracheal tube to 
increase its riguiiU Tins sulct sliould not project beyond the open end of the 
tube fJsuaU> the tube is inscned about M to V- inch (0 6 to 1 2 cm ) into the 
tnchea The stilet is then withdrawn The end of the tube which protrudes from 
the mouth is then cut off let el with the teeth and the small end of the metal angle 
piece IS inserted well into it in order to prevent compression of the tube b> the 
mouth pag or other instruments during die operation The distal end of the angle 
piece is connected by about an indi (2 f cm ) of rubber tubmg to one of the 
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large open ends of the T piece To the corresponding end of the T piece is at- 
tached a rubber tube, about 10 inches (25 cm ) m length and about 11 to 13 inm 
m diameter The distal end of this tube is open to the air to permit to and fro 
breathing To the small side inlet of the T ptccc is attaclicd a rubber tube which 
debicrs o'(>gen with ether taper from an> suitable apparatus used for this pur- 
pose 

\Mien the apparatus is in position, the angle piece is fi\ed with adhesne tape 
to the infant’s chm and the T piece lies vertically below tlie chin The distal 
length of rubber tubing lies underneath the sterile drapcr> in such a position that 
the outlet is free and the anesthetist can listen to the patient’s respirations A fine 
strip of absorbent cotton or cleansing tissue can be fixed with adhesive tape over 
the end of the tube, and this will move to and fro with each breath and will aul 
in the observance of the patient’s respirations It ma> be necessary to adjust the 
amount of rebrcathing by altering the length of the rubber tube to suit the tidal 
volume of the infant 

Uset and Adiantages —kynt method has proved decidedly advantageous for 
operauons for harelip and cleft palate on infants for whom an intratracheal tube 
IS needed because respiratory effort is minimized and anoxemia is prevented Babies 
for whom the method is employed usually recover rapidly at the end of the op- 
eration and show few signs of shock or untoward effects Deep anesthesia is not 
necessary during the course of the operation and only minimal amounts of ether 
(2 to 4 fluidrachms, 7 to 15 cc, per hour) are required for maintenance It may 
be necessary at fint to bubble the oxygen through the ether but after fifteen to 
thirty seconds the concentration of ether vapor may be reduced to the minimum, 
and the ox>gen may be allowed to pass over the surface of the ether only The 
flow of oxygen usually required will range from 1 5 to 3 liters per minute 

This method of anesthesia has proved of advantage for intracranial operations, 
since the minimum of congestion and intracranial pressure is important in this 
type of operative procedure Larger tubes, adapters and T pieces are necessary 
when the method is used for adults Although the scope of Ayre’s method is 
limned, u may well be borne m mind for operations of the nature previously 
mentioned 

COMPLICATIONS ASSOCIATED WITH THE USE OF THE INTRATRACHEAL TUBE 

Complications of intratracheal anesthesia are due principally either 
to the trauma of introducing the tube into some part of the respira- 
torj tract which is not patent enough to accept it without mjurv to 
the tissue, or to compression of the tube during nnesthesn The latter 
makes the method hazardous 

Nasal Intubation hcptvvi deviation of the septum h\s 
Mot been recognized and if the anesthetist persists in attempting ro 
pass a nasal tube on the concave surface of the deviated septum, it 
octasionalK will be heard to crack It mav be that some straightening 
of the septum occurs, although 1 have no proof of that If a soft tube is 
forced, however, into the narrow nostril without the septum giving 
''av, then the tube will become compressed and respirator) obstruc- 
tion usualK develops under such circumstances The tube usuallv' can 
he passed frcelv on the concave side of the deviated septum, therefore, 
care should be exercised to avoid the use of force in the introduction 
of the tube the nasal route Padiologic lesions in the nose miv be 
traumatized bv the lube but T have not experienced that difficultv’ 
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Bkedtns—Thf: commonest symptom obsetred in the course of pas- 
sage of a tube through the nose C Weeding, for slight trauma to the 
mucous membrane with the tip of the tube often causes bleeding Such 
Weeding gives an appearance of injury which may be misleading m 
the average case In my experience, I have not seen serious untoivard 
results from nasal bleeding 

Trauma to Vocal Cords —In a rare case the surface of one or both 
vocal cords is traumatized and a small blister or hematoma appears 
which IS usually associated with hoarseness Occasionally when this 
has happened the patient has complained for months after operation of 
hoarseness and on examination a small lesion (granuloma) has been 
found on one or both \ ocai cords In ibe few cases in which I have 
observed this result the oral surgeon has treated the lesion successfulh 
with a protected diathermy needle Whether or not the tube caused 
the lesion cannot be determined with any certainty since contact 
granulomas have been found in cases in which an intratracheal tube 
has not been used 

Oral Inlobalion —Trauma to the teeth may occur from the use of the 
laryngoscope for oral intubation, especially when there has been dental 
repair or when such repair is needed The lips may be pinched be 
tween the teeth and the laryngoscope- The use of some protective 
device for the teeth is desirable The tongue seldom gives trouble The 
epiglottis, however, may be bent and traumatized by the end of the 
laryngoscope The oropharynx may be traumatized by rhe end of the 
laryngoscope and, significantly, Sykes® speaks of "removing pharyn 
geai divots with the laryngoscope 

Mucus Ifi Lumen of Tube —Unless the mucus or foreign material that 
gathers or becomes lodged in the lumen of the tube is removed, it will 
complicate use of the tube When the tube is not used and mucus is in 
the trachea, it frequently will be spilled over into the oropharynx or 
nasophar) nx where it may he without producing trouble ivhen such 
tnacerwl occupies the lumen of the tube, n iviJl be raised and lowered 
with each breath and ^nI} decrease greatly the respiratory exchange 
It IS more important to aspirate material from the intratracheal tube 
fhsn from the crachea tvhen the tube is not used bur, of course, it n 
desirable to ckar the airway m any event Anesthetists arc used to the 
bubbling sound of mucus movmg back and forth m the trachea and 
when they hear the same sound m the tube, they are not as alarmed 
they should be It is important for the tube to be kept unobstructed 
because foreign material cannot escape by itself unless the panenc n 
lying in the prone position and even then aspiration should be done 
tc may be easier to remove mucus if the tube has been greased mstde 
than if this has not been done 

CompKcafionj Caused by the Time tte Tube Remains in Trachea —The 
time that the tube lies in the crachea and larjnx k usually reiatitch 
short However in an occasional case I have had to insert a tube and 
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lM\e it in place for a number of hours. 1 have seen an untow .ird result 
only once when the tube v'as left in place for fifteen hours or less 
At necropsv in some cases in which prolonged artificial respiration has 
been carried out and the tube has remained in the trachea for periods 
up to sevenn- or eight>’ hours» however, a membrane has been noted. 
This membrane was formed much like that found about a tmchcotomy 
tube and in addition ulcers and discolored pressure areas were seen 



Ijg 389.— l he larjTix and upper part of trachea in the case m which uura- 
uached tube w as in place for about thirt>'-eighi hours. The hemorrhagic exudate 
invohing almost the entire circumference of the upper part of the trachea can bv 
noted. 

"here the tube had pressed against the mucous membrane (figs, 3S9 
and 390). To obtain the specimens from which figures 389 and 390 
were made it xvas necessarj* to be on the x^^atch for them ox er a period 
of years; artificial respiration is seldom continued for more th.\u 
tw ent)’ hours because of the futility of anticipating a recovery in stich 
a case. A lesion causing respiratorj’ paraK*sis that docs not respond to 
treatment within tw’cnt>' houts may be considered fatal althovtgh in 
some instances I have carried on mechanical artificial respiration' with 
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the intratracheal tube until the heart stopped, even though T t\as not 
hopeful of a satisfactory outcome. 

Commenh— Complications follo\ting the use of the tube are more 

likely to be due to trauma associated with the introduction of the tube 

than to the tube’s simply lying m the trachea for the period of the 

operation except u hen the technic recommended herein has not been 

followed It is reasonable to assume that a tube that has not been thor- 



tig 390 —(Same case as Fig 389 ) The destrojetl epuhehum of the trachea has 
been replaced by a heasy, thtcK eaudarc This exudate and inflammatory reaction 
extends into the undcrl>ing tjssoes even don ij to iho mucus sccrcunj? gUnds 
There is slight edema of the ciwmccme tissue Jiemccn the glands and the de 
stroyed epjihebum fx SO) 


oughly cleaned and sterilized or that lias been lubricated with non- 
sterile petrolatum applied s\ith a nonstcnlc sponge may introduce 
organisms foreign to the patient mto the respiratory tree at a time 
\\ hen his resistance to operation and anesthesia is not adequate to over- 
come them. 

Complications can be prevented to a large extent if the anesthetist 
will take precautions against contamination and employ the measures 
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that are advocated for the purpose of making the introduction of the 
tube relatively easy. 

Another unusual complication which I should mention is hiccup 1 
have seen three or four patients who had hiccups with an intratracheal 
tube in place 
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CONTINUOUS SPINAL ANESTHESIA- A NEW METHOD 
UTILIZING A URETERAL CATHETER 

Ldward B Tuoiiy* 


In previous publications and communications,^ ® LeinmonV ^ tech 
me for continuous spinal anesthesia has been considered and credit has 
been given to him for initiating and prosing that it is a safe and 
practical procedure Since the introduction of the malleable needle and 
special mattress technic by Lemmon I have endeavored to find a 
method m hich w ould obviate some of the mechanical difficulties which 
are encountered with this method and 1 believe at this time that an 
improvement m the tcchmc of continuous spinal anesthesia is available 
It comprises the use of a number 4 ureteral catheter* * ® instead of a 
malleable needle to deliver the anesthetic agent into the spinal sub 
arachnoid space The decided advantage of fractional or serial doses 
in continuous spmal anesthesia should be obvious since one may add 
the anesthetic agent as ic is needed and dispense with the necessity of 
administering a large or relatively large amount of the anesthetic at 
one time— the single dose method Continuous spinal anesthesia is par- 
ticularly suitable for the following operative procedures (1) repair 
of unilateral or bilateral hernia, regardless of whether it is primary or 
recurrent, (2) operations on the stomach or bibary tract in cases in 
which the patients are good surgical risks, (3) colonic operauons 
such as combined abdominoperineal resection and (4) lengthy ortho 
pedic procedures on the hip or lower eittremities 
Operations which carry an increased likelihood of hemorrhage, such 
as splenectomy or cesarean section, should not be done under spmal 
anesthesia produced bv either the smgic-dose or continuous method 
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nial toxicity Some authors feel that procaine h> drochloridc is a hnle 
safer than metycaine but clinically I hat e not detected ant notable 
difference in the toMcitj of these agents I hate used met>caine more 
frequenih than procaine The choice bettv een these agents is of minor 
importance Agents which hate a prolonged anesthetic action such 
as pontocame or nupercaine, obtiously are not necessar> 

TECHNICAL DIFFICULTIES 

The niechamcal or technical differences which 1 have encountered 
With the malleable needle technic should be pointed out so that the 
alternative procedure mat be criticaWv analvxcd The malleable needle 
will bend easily and thus may make lumbar puncture more difficult 
than It js when a more rigid needle is employed In some cases it will 
be noticed that the arachnoid puncture is troublesome because the 
he\ el of the malleable needle will not pierce the dura and the mchnoid 
easily In a measure, the dura and arachnoid are pushed ahead of the 
needle without being punctured Furthermore, several assistants are 
required to turn the patient onto his back after the puncture has been 
accomplished so that the needle will not be dislodged from the sub 
arachoid space Although a malleable needle has been used with the 
continuous method of spinal anesthesia in many cases, the practice of 
leading the needle in position in the spinal subarachnoid space for a 
protracted period causes more injury of the tissues than does a ureteral 
catheter 

THE ureteral catheter technic 

The following equipment is required when the ureteml catheter 
technic is employed 

One 2 c c, glass synnge 

One 24 gape hypodennic needle 

One skm dilator 

One 15 gage needle 3 fo 3^ inches (745 lo 8 8 cm ) long wuh a Huber point • 
Ofje nym6er4 nyfon ureteral caiheter (roentgenographic OTe) w-ith a round np 
Toweh and drapes 

Two 2 cc ampules of a 10 per cent soluuon of procaine hydrochloride or 
metycaine fiydrOcfiforide (each cubic centimeter of a lO per cent solution 
contains 100 mg of the anesthetic agent) 

Alec ampule of ephednne sulfate (25 mg) 

Alec ampule of ephednne sulfate (SO mp ) 

One two way stopcock 

One lO cc glass syringe (Luer type) 

One 23 gage hypodermic needle witfi the pomt filed off 
One hemostaac forceps 

Two 20 gape needles VA inch (5 8 cm ) long 
Surgical antiseptic solution and sponge 

The ureteral catheter is stenlized by autoclaving for ten minutes at 

2 pressure of 15 pounds or by gravity irrigation with a 1 1 000 solution 
’A needle with a Huber point is manufactured bj Becton Dickinson and 
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of bichloride of mercury it room tempcrattire for in hour ind i half 
Autoclaving, however, is preferable 

The 15 gage needle with a Huber point has the following advan 
tages I The sharp, smooth point pierces the tissues easily and the 
closed bevel thrusts the tJKues aside As a result, the puncture can be 
made more easily than it can with an ordinary needle and there will be 
less trauma and pam 2 As the opening is on the side of the needle 
there is no possibility that it will become plugged with tissue when 
the stylet is m place 3 The closed bevel permits a sturdy construction 
of the needle 4 The design of the bevel of the needle enables one to 
direct the catheter either cephalad or caudad as desired This is a de 
cided advantage because with a conventional bevel there is no method 
of controlling the direction the catheter will turn when the subarach 
noid space is reached Thus, if it is desired that the catheter ad\ ance 
upward m the subarachnoid space the bevel of the special needle is 
turned cephalad and the catheter will by necessity advance upward 
when the catheter reaches the subarachnoid space Com ersely, if one 
desires that the catheter remain low in lumbar region, the bevel of the 
needle is turned toward the sicmm and the catheter will advance 
caudad 

The catheter is graduated m centimeter markings and at one end of 
the catheter there arc ten small marks, which are tabulating aids m 
keeping count on the number of times the catheter is used After each 
occasion that the catheter is used one of the ten markers is cut off 
It IS felt that the catheter should not be used more than ten times 
because it tends to deteriorate with repeated sterilization The tensile 
strength of a new no 4 catheter is about 50 pounds Naturally, an> 
defect noted m the catheter should be inspected and the catheter dis 
carded if any doubt evists concerning its integrity 

The needle usually is inserted between the third and fourth or be 
tween the fourth and fifth lumbar vertebrae, occasionally, it is inserted 
Isctween the second and third lumbar vencbiae and, lately, it 
screed between the first and second lumbar vertebrae The skin and 
subcutaneous riwiie at the site of mjection are anesthetized with a 1 
per cent solution of procaine hydrochloride and 25 to 50 mg of 
ephednne sulfite is injected intramuscularly A small skin awl or the 
tip of a Steinman pm vs used to viyvkc a small opening in the skin to 
facilitate the msertioti of the 1 5 gage spinal needle The catheter should 
be checked carefully and one should determine whether it can be 
passed freely through the lumen of the needle A flush fitting srylei is 
inserted into the lumen of the needle and the subarachnoid puncture 
IS made When the needle enters die intrathecal space, a definite snap 
may be felt If the needle has entered the intrathecal space, spinal fluid 
w ill run out of the hub of the needle after the sty let has been with 
drawn The stylet should be replaced temporarily to prevent the loss 
of spina! fluid The stylet than is withdrawn and the 10 cc Lucr 
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sjnnge containing n 10 per cent solution of met) came hydrochloride 
or procaine In drothlondc is attached to the hub of the spinal needle 
A sufficient quantit) of spiml fluid to effect tiic desired dilution of the 
anesthetic solution then is aspirated into the s)ringe For example, if 
the s)ringe contains 3 cc of a 10 per cent solution of the anesthetic 
agent and one desires to eniplo) a 3 per cent concentration, a sufficient 
quantit) of spinal fluid to make a total of 10 c c is aspirated into the 
S)ringc and permitted to mi\ mth the anesthetic solution Each cubic 
centimeter of the resulting mixture will contain 30 mg of the anes 
thetic agent 

The syringe is removed from tlic hub of the spinal needle and the 
no 4 ureteral catheter is inserted into the lumen of the needle and is 
advanced slowly into the subarachnoid space The centimeter mark- 
ings on the catheter arc used to measure the length of the needle so 
that one can determine how far to introduce the catheter into the 
intrathecal space The round tip of the catheter is advanced sufficientlv 
far be)ond the end of the bevel of the needle into the subarachnoid 
space so that it will not slip out of position when the needle is removed 
from the intervertebral space In most instances, the catheter should 
be advanced about 6 to 7 cm be)ond the point of the needle before 
one attempts to remove the needle Inasmuch as the catheter is pulled 
back a little when the needle is slowl) removed from the imerv ertebral 
space, one must allow for this deficit to insure that the catheter will 
remain in proper position As soon as the needle has been removed 
from the intervertebral space and slid off the free end of the catheter, 
one may still adjust the position of the catheter in the subarachnoid 
space by pulling gently on the catheter Obviously, one cannot advance 
the catheter after the needle has been removed but the catheter may 
be pulled outward without difficult), in order to adjust the tip of the 
catheter to the desired level In general, if the lumbar puncture has 
been made between the third and fourth lumbar vertebrae and if the 
catheter has been advanced upward in the subamchnoid space accord 
mg to the foregoing techmc, the tip of the catheter will he midvvav 
on the bodv of the second lumbar vertebra Under no circumstances 
should the catheter be pulled bad ward while the needle is in place 
because if this is done the catheter ma) be impinged against the bevel 
of the needle The needle should be removed from the interspinnns 
'•pace before an attempt is made to withdraw the catheter 
The free end of the catheter is fitted with a blunt 23 gage h)po 
vlermic needle which fits the lumen of the catheter snuglv A two wav 
stopcock IS then attached to the hub of the needle and the glass (10 
cc ) s)nngc contammu the anesthetic solution diluted with spinal 
fluid IS attached to the other end of the stopcock The initial dose of 
the anesthetic agent is usual!) 90 to 120 mg of procaine or met) came 
h)drochloridc depending on the phvsical status of the patient In 
>icneral the initial dose should be a fifth to a fourth less than the dose 
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of bichloride of mercury it room temperarure for an hour and i half 
Autoclaving hoAvever preferable 

The i5 gage needle a Huber point has the following advan 
cages 1 The sharp smooth point pierces the tissues easi!> and the 
closed bevel thrusts the tissues aside As a result the puncture can be 
made more easilj than it can with an ordinary needle and there will be 
less trauma and pain 2 As the opening is on the side of the needle 
there is no possibilit\ that it will become plugged with tissue when 
the stylet is in place 3 Tiie closed betel permits a sturdy construction 
of the needle 4 The design of the bevel of the needle enables one to 
direct the catheter either ccphalad or caudad as desired This is a de 
cided advantage because with a comentional bevel there is no method 
of controlling the direction the catheter will turn when the subaracb 
noid space is reached Thus if it »s desired that the catheter advance 
upw ard m the subarachnoid space the bevel of the special needle is 
turned cephalad and the catheter will by necessity advance upward 
when the catheter reaches the subarachnoid space Conversely if one 
desires chat the catheter remain low m lumbar region the bevel of the 
needle is turned toward the sacrum and the catheter will advance 
caudad 

The catheter is graduated m centimeter marl^ings and at one end of 
the catheter there are ten small marls which arc tabulating aids in 
keeping count on the number of times the caibeter is used After each 
occasion chat the catheter is used one of the ten markers is cut off 
It IS felt that the catheter should not be used more than ten tunes 
because it tends to deteriorate with repeated sterilization The tensile 
strength of a new no 4 catheter is about 50 pounds Naturall) anv 
defect noted m the catheter should be inspected and the catheter dis 
carded if any doubt exists concerning «s mtegnty 

The needle usualh is inserted between the third and fourth or be 
tw ecn the fourth and fifth lumbar vertebrae occasionally it is inserted 
between the second and third lumbar vertebrae and rarel> it is n 
serted between the first and second lumbar vertebrae The skin an I 
subcutaneous tissue at the site of injection arc anesthetized with a 1 
per cent solunon of procaine bydroeWonde and 25 to 50 mg of 
ephedrme sulfate is miectcd intramuscularly A small skm awl or the 
tip of a Stemman pm is used to make a small opening m the skin to 
facilitate the insertion of the 15 gage spinal needle The catheter should 
be checked carefully and one should determine whether it can be 
passed freely through the lumen of the needle A flush fitting st> let is 
inserted into the lumen of the needle and the subarachnoid puncture 
IS made W'^hen the needle enters the intrathecal space a definite snap 
ma> be felr If the needle has entered the intrathecal space spma! fluid 
will run out of the hub of the needle after the stjlet has been with 
drawn The stvlet should be replaced temporarily to prevent the loss 
of spinal fluid The stylet than is withdrawn and the 10 cc Loer 
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>ringe containing a 10 per cent solution of metycaine hydrochloride 
ir procaine h) drochlondc is attached to the hub of the spinal needle 
\ sufficient quantity of spinal fluid to effect the desired dilution of the 
mesthetic solution then is aspirated into the springe For example, if 
he S) nnge coniams 3 c c of a 10 per cent solution of the anesthetic 
agent and one desires to employ a 3 per cent concentration, a sufficient 
quantit) of spinal fluid to make a total of 10 c c is aspirated into the 
s> nnge and permitted to mix x\ ith the anesthetic solution Each cubic 
centimeter of the resulting mixture xxill contain 30 mg of the anes 
thetic agent 

The syringe is removed from the hub of the spinal needle and the 
no 4 ureteral catheter is inserted into the lumen of the needle and is 
advanced slowly into the subarachnoid space The centimeter mark- 
ings on the catheter are used to measure the length of the needle so 
that one can determine hoxv far to introduce the catheter into the 
intrathecal space The round tip of the catheter is adx anced sufficiently 
far beyond the end of the bevel of the needle into the subarachnoid 
space so that it will not slip out of position w hen the needle is removed 
from the intervertebral space In most instances, the catheter should 
be advanced about 6 to 7 cm beyond the point of the needle before 
one attempts to remove the needle Inasmuch as the catheter is pulled 
back a little when the needle is slowly removed from the interv crtebral 
space, one must allow for this deficit to insure that the catheter will 
remain in proper position As soon as the needle has been removed 
from the intervertebral space and slid off the free end of the catheter, 
one may still adjust the position of the catheter in the subarachnoid 
space by pulling gently on the catheter Obv lously, one cannot adv ance 
the catheter after the needle has been removed but the catheter may 
be pulled outward without difficulty, m order to adjust the tip of the 
catheter to the desired level In general, if the lumbar puncture has 
been made between the third and fourth lumbar vertebrae and if the 
catheter has been advanced upward m the subarachnoid space accord 
mg to the foregoing technic, the tip of the catheter \\ ill he midway 
on the bodv of the second lumbar vertebm Under no circumstanc.es 
should the catheter be pulled backward while the needle is m place 
because, if this is done, the catheter max be impinged against the bevel 
of the needle The needle should be removed from the interspmoiis 
space before an attempt is made to withdraw the catheter 
The free end of the catheter is fitted x\ith a blunt 23 gage hypo 
uermic needle which fits the lumen of the catheter snugly A two wa\ 
stopcock is then attached to the hub of the needle and the glass (10 
> syringe containing the anesthetic solution diluted with spinal 
nuid IS attached to the other end of the stopcock The initial dose of 
me anesthetic agent is usually 90 to 120 mg of procaine or metveame 
hydrochloride, depending on the phv steal status of the patient In 
•leneral the initial dose should be a fifth to a fourth less than the dose 
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of bichloride of mercury v: room temperature for an hour and a half 
Autoclaving, howe\er, is preferable 

The 15 gage needle avith a Hnber point has the follouing adian 
rages I The sharp, smooth point pierces the tissues easily and the 
closed bevel thrusts the tissues aside As a result, the puncture can be 
made more easily than it can uith an ordinary needle and there will be 
less trauma and pam 2 As the opening is on the side of the needle 
there is no possibility that it will become plugged with tissue when 
the stylet IS m place 3 The dosed bevel permits a sturdy construction 
of the needle 4 The design of the bevel of the needle enables one to 
direct the catheter either cephalad or caudad as desired This is a de 
cided advantage because with a conventional bevel there is no method 
of controlling the direction the catheter will turn w hen the subarach 
noid space is reached Thus if it is desired that the catheter advance 
upward m the subarachnoid space the bevel of the special needle is 
turned cephalad and the catheter will by necessity advance upward 
when the catheter reaches the subarachnoid space Conversely, if one 
desires that the catheter remain low m lumbar region, the bevel of the 
needle is turned toward the s-verum and the catheter will advance 
caudad 

The catheter is graduated m centimeter markings and at one end of 
the catheter there ire ten small marks, which are tabulating aids in 
keeping count on the number of times the catheter is used After each 
occasion that the catheter is used one of the ten markers h cut off 
It IS felt that the catheter should not be used more than ten times 
because it tends to deteriorate w tth repeated sterilization The tensile 
strength of a new no 4 catheter is about 50 pounds. Naturallv, anv 
defect noted m the catheter should be inspected and the catheter dis 
carded if any doubt exists concerning its integrity 

The needle usually is inserted between the third and fourth or be 
tween the fourth and fifth lumbar vertebrae, occasionally, it is inserted 
between the second and third lumbar vertebrae and, rarely, it is w 
serted between the first and second lumbar vertebrae The skin and 
subcutaneous tissue at the site of inyection arc anesthetized with a I 
per cent solution of procaine hv drochlonde and 25 to 50 mg of 
ephednne sulfate is injected intramuscularly A small skin awl or the 
tip of a Steinman pin is used to make a small opening m the s'un to 
facilitate the insertion of the IS gage spinal needle The catheter should 
be checked carefully and one should determine whether it can be 
passed freely through the lumen of the needle A flush fitting stvletis 
inserted into the lumen of the needle and the subarachnoid puncture 
IS made When the needle enters the intrathecal space, a definite snap 
may be felt If the needle has entered the intrathecal space spinal fluid 
wiU run out of the hub of the needle after the stylet has betn with 
drawm The stylet should be replaced temporarily to prevent the loss 
of spinal fluid The stylet than js withdrawn and the 10 cc Lucr 
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spnal anesthcsu xs 3 to 3 per cent. Postopcratu c unn3r\ retetiuon or 
dvsxim was present in 2 per cent of eases in which this method of 
anesthcsu was used This percentage is almost the same as that for 
ccncral anesthesia. There has e been no instances of persistent paresthe 
sa following the catheter technic. Tenderness at the site of lumbar 
puncture is encountered rarcl\ and in most instances is attributable to 
technical difnculncs m the performance of the lumbar puncture For 
academic or uivestjuational purposes, the position of the catheter ma\ 
he checked b\ rocntgenographic ciaminatron since the catheters are 
ot the roentgenographic t\pe Furthermore, in the e\ent that a cath 
eter is madv ertentl> broken it can be identified roenigenographicallv 
The possibibn of breakage of a catheter is potcntiallv present, but I 
do not bebese that the hazard is as great as with a needle In m> ex 
penerce and as far as I have been able to determine b\ commumcaong 
with other anesthetists who ha\c used this technic, no instance of 
catheter breakage has occurred. Reasonable care in handling the cathe 
ter and careful impecoon before its use are important. No more than 
ten anesthetics should be administered wnth one catheter 
There arc few bmicaaons to the catheter technic as I hate used it 
On occasion it has not been feasible to emplo\ this technic for opera 
tions on the lower lumbar vertebrae (hemuted nucleus pulposus or 
spmal fusion) because the catheter would encroach on the operative 
field. This limrtaaon, howe\ er, was encountered also wnth the malleable 
needle technic. Of late, how ever, in certain cases I h2\ c made m> lum 
liar puncture for operation of the n pc mentioned m the mterspace be 
tween the first and second lumbar \ ertebrae w jth the bev cl of the needle 
in ennonalK turned caadad and have had sansfactorv results for anes- 
thesa and no encroachment on the operativ e field from the catheter 

A decided advantage is gained in operanon on peripheral nerves 
(saaac, peroneal and so forth) with contmuous spinal anesthesia when 
the panent must have a plaster spica cast appbed after operation. The 
patient can be moved on to a special table for the cast, if needed, or 
the cast can be appbed on the onginal table w ithout fear of dislodgmg 
the catheter and thus risking the possibilm of losmg adequate anes- 
thesia m due time Deanestheozanon (Lemmon) is practical and eas\ to 
effect with the catheter techmc and to-and fro irrigation of the sub- 
arachnoid space with ph'^siologic salt solution can be accomplished 
*n most cases 

SUMMARY 

Further encouragement is given to those who would emploj con 
tincous spinal anesthesia m suitable cases for long operative procedures 
espectall\ those below the diaphraOTi. Mj experience and that of other 
aresthettsts who have utilized the ureteral catheter techmc mdicates 
that this method has definite advancigcs oter the needle technic and 
IS practical Technically, the procedure is not difficult and can be 
accomplehed b\ physicians who are familiar with lumbar puncture 
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performed m the comemional manner The equipment necessary is 
relatively inexpensive ($15 00) and occupies little space Portabilitv is 
a decided asset Whereas nausea and vomiting occur occasionally with 
this method of spinal anesthesia the potential dangers associated uith 
single dose spinal anesthesia with la^er doses of the anesthetic agent 
such as severe depression m svstohe blood pressure ind high derma 
tome levels of anesthesia, ire rareU encountered Siistimed and ade 
quite anesthesn is more certun b) this pnKcdnrc mil grciter operatise 
de\ibiht> is established 

REFERENCES 

\ liMOg \ R An impioseTOtni \n catheiei tedsme for conimnius tuiJsl a-nrs- 
ihcsia JAMA 122 1181 (Aur 21) 194J 
■* Lemmon \\ 1 A method for commuous spinal anesthesia a prehmmarv rt 
port Ann Surg 111 141 144 <Jan) 1940 

3 Lemmon U T and Paschal G \\ Jr Continuous spii al anesthesia ssith 

obscnations on the first SOO cases Pennqrlvami M J ■#4-975 980 (Ma>) 
1941 

4 1 1 \ t J G Continuous subanchnoxi (Iramagc for mcmnjrms I > means of a 

ureteral catheter JAM A 1041595 1597 (May 4) 1935 
3 Lundi J b CUmcal anesthesia a manual of chmcal anesthesiology Philadcl 
phia B Saunders Cofnpan> 194^ 771 pp 

6 Manalan S A Caudal block anesthesia in olistctncs J Indiana M A 3f 564- 

565 (Oct ) 1942 

7 Tuoh> C B Continuous spinal anesthesia its usefulness and technic mvoheJ 

Anesthesiology 5 H-* 148 (Mar) 1944 

8 Tuolw L B The use of continuous spinal anesthesia utilizing the ureteral 

catheter fcchmc JAMA /VM' ’<54 (May ’dy 1945 



CONTINUOUS CAUDAL ANESTHESIA IN OBSTETRICS 
John S Lundy 

Caudm- anesthesia has been used for the relief of pun for a number 
of years but certain recent aanations m the technic of its application 
hate reM\ed interest m it and extended its apphcation The mtroduc 
tion of long-lasting drugs and the tanous technics of using rigid 
needles and making one injection, using a malleable needle or catheter 
for multiple injections as \\ ell as the method of continuously dropping 
the local anesthetic solution into the caudal canal ha\e influenced this 
method Its application to obstetrics has paralleled tlie \anous changes 
The use of caudal anesthesia alone or jn combination sMth para\er- 
tebral block in obstetrics \\3S suggested b\ Cleland* in 1933, but little 
attention uas paid to his suggestion In 1942 Eduards and Hingson® 
adtocated the use of continuous caudal anesthesia in obstetrics and 
published the results of their trial of the method The most outstanding 
influence m theic development of the method was the uork of Lem- 
mon^3 who had suggested use of a malleable needle for maintaining 
continuous spinal anesthesia Hingson, hating used Lemmon’s method 
for spinal anesthesia, emplo>ed a somewhat similar setup to produce 
continuous caudal anesthesia He uas goaded into this b> Eduards’ 
demand for a method of relieving pain in childbirth other than the 
com entional ones at that time 

At the time of tlieir first publication on this subject Eduards and 
Hmgson uere not familiar "ith Cleland’s uork but as thej searched 
the literature they came on more and niore items that were dircctU 
and indirecth associated uith their independent suggestion of using 
this method for the relief of pam during labor and debvery Their 
enthusiasm for this method of analgesia in obstetrics uas contagious 
for some'’ •’ but not for others Aluch publicity occurred Since 
pJtt of It uas la\ puhlicitv it did not encourage but rather discouraged 
tnanj obstetricnns from using the method This reaction is under- 
standable since caudal block is not safe m the hands of the untrained 
and feu, if any, obstetricians at that nme uere interested or experi- 
enced m the use of caudal anesthesia Some articles u ere published 
uhich denounced the pubhcitv given the ncu method before it had 
had widespread trial 

To those feu ph\ sicians xv ho bad had experience xv ith caudal block 
anesthesia m both obstetrics and for suigical operations prior to Ed- 
irards and Hmgson’s pubbcation in 1942, it seemed likely that m a 
certain percentage of obstetric case< continuous caudal anesthesia might 
be the anesthetic method of choice Earl> m 1942 uhile I uas prepar- 
i<^g m> textbook, “Chnical anesthesia,” Hmgson sent me this paper be- 
841 
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fore publication for suggestions and ad\ice Because I felt that the 
method had a place, I mentioned m my textbook*® the work 1 knew he 
u as doing and was about to present as follow's 

Improvements m obstetric aticsthesu should be made and shortly an evalu 
auon should be attempted of the safety of different agents and methods for 
different types of pauents and varying ph3rsical condiuons There is a serious 
disagreement between those concemed with the problem as to the proper pro 
cedures to carry out and whether from the standpoint of the survival of 
mother and child one is justified m using anesthetic or analgesic substances 
in sufficient dose to give relief of pam in dtildbirth It js most difficult for the 
obststncian not to emploj’ anesthesia because the patients demand ir and if 
one obstetrician is unwilling to use anesthesia the patient usually will go to 
one who will use it Personally T side with die patient and advocate the use 
of anesthesia in obstetrics [ believe it is possible that in time the obitetn 
Clan will be able to select for h»s patient the particular method that will be the 
safest for her and for her baby whether the method be Hmpsons continuous 
caudal anesthesia penneal block rectal or inhalation anesthesia sedation with 
barbiturates or morphine or both or the combination of them all Except m a 
very few institutions the obstetrician as a rule does not have as great a choice 
of anesthetic agents and methods at his command as does the surgeon 

By November 1944 enough information and experience bad been 
nccumulated concerning control of pam m childbirth so that Lull and 
Hingson*® were able to publish a book in v'hich tbej discussed the 
\ anous methods that have been emplo> ed They ga\ e detailed msiruc 
tions for and results of the application of the method called "continu 
ous caudal analgesia " 

It seems clear that the relief of pam m obstetrics can be earned out 
m a number of wa>s just as the relief of pam of surgical operation 
can be earned out m a number of ways I bekcv e that no one method 
should be used routinely either m obstetnes or in 5urgcr>’ At the same 
time I believe that as many useful methods should be available as pos 
sible I am, therefore presenting a description of the technical appli 
cation of continuous caudal anesthesia m obstetrics without advo- 
cating Its routine use For those who w'lsh to review the accumulated 
experience with this method to date a reasonably complete and prac 
tical bibliography is appended 

Tn certain cases the obstetnetan will wish to use continuous caudal 
analgesia for labor up eo bac not including actual dehverj itself It is 
possible, therefore that some combination of caudal anesthesia with 
general anesthesia will be reported later Actuallv there w ill tend to be 
as many opinions and as man} technics as there are users of the 
method Each user may and no doubt will try to improve on the 
technic of someone else This will be done minv times without knowl 
edge that someone else has already done it 
The publicity associated with the presentation of the w ork of Ed 
wards and Hmgson caused Adams and his co workers*-* to investigate 
the method for possible refinements and he suggested the use of an m 
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dwelling catheter His attention then was called to the use by Love** 
of an indwelling catheter for siibarachnoid drainage and later be found 
that Manalan*® had used the mdw clling catheter and had demonstrated 
this method m October, 1940 Manalan’s objective, however, was dif- 
ferent from that of Adams Manalan placed the catheter ahead of time 
and used onl> a single injection for actual deliv cry whereas the techmc 
ad\ ocated by Adams was to produce continuous analgesia throughout 
labor as well as delivery 

It IS not unusual for different individuals to come independently to 
similar conclusions as vv ell as technics Interestingly enough following 
the use of the catheter for continuous caudal anesthesia, Tuohy (sec 
page 834 of this issue) began to use the ureteral catheter for producing 
continuous spinal anesthesia It is a logical procedure 

CONTRAINDICATIONS 

If good results are obtained from continuous caudal anesthesia the> 
are dramatic and tend to make everyone enthusiastic The patient is 
especially so, she demands it for herself thereafter and urges her 
friends to do likewise It is well to mention Hingson’s list**' of patients 
for whom the method is contraindicated These are as follows 

l Patients vith easy, almoit precipitate labors and pauents who come into 
the hospital in the cetnunal part of the second stage of labor, less than 
forty minutes before delivery— for diem a few whiffs of gas or ether, 
and, m the selected short cases, even chloroform, are safer and more saus 
factory than caudal analgesia This group includes an estimated 10 per 
cent of hospital deliv encs 

Patients who ate apprehensive, nervous, and desirous of being asleep when 
the baby is born and those who profess a fear of caudal analgesia be 
cause of the needle injection or because it is to them an experimental 
procedure, do not as a rule make good pauents under this techmque and 
should be excluded They represent i^ut 10 per cent of hospital ob 
stetric panents 

J Gross dcformiues or disease of the spme or central nervous system, includ 
ing syphilis of the central nervous ^ttm, tumors which narrow the 
spinal canal, abnormal extemiop »*'» *•,— r «- — ' ex 
tension of the dural sac, hisio ouonallj 

unstable pcKonidmcs preclude « i on the 

• basis of a study of several thousand sacra, estimated that more than 5 

per cent have anatomic dcformiues m and around the sacral biarus which 
Would exclude successfxd use of the method This group exclude*: an 
other 10 per cent 

•1 hxtremely obese individuals with large fat pads over the sacra] hiatus pre 
venting accurate palpation of the hiatus and adequate insertion of the 
caudal needle should not receive caudal analgesia Approximately 3 per 
cent of paoents can be listed ui this group 

^ Local infection fbactenal or fungus) at the site of the injecuon and paoents 
with real remov ed and potential pilomdal evsts contribute to another 2 
per cent of the contraindications 

*5 Profound anemia and deh>dration unless supplemented b> oxygen inhala 
tions and intravenous fluids 



844 


70HN S HmD'i 


7 The obstetric complications can be grouped under one section 

3 Placenta previa unless used for immediate cesarean section 
b Abrupiio and incomplete or beginning premature separation of tlic 
placenta 

c Patients svith definite disproportions of pelvic and fetal diameters un 
less used for a trial of labor prebminary to a cesarean section 
d Nulhparous patients with a floating and unengaged fetal head and 
patients with pendulous and weak abdominal walls in the presence 
of an unengaged fetal head 

c In the birth of monstrous and predetermined dead babies 
Approximatelj 5 per cent of hospital deliveries fill into this group 

8 Histor> of scnsiti\it> to the analgesic agent is an cstrcinely rare but, indeed 

definite contraindication 


TECHNIC 

Several technics may be employed in producing continuous caudal 
analgesia The two methods most commonly used employ (1) the 
malleable needle and (2) the ureteral catheter The tcchntc employed 
at the Mayo Clinic is as follows 

The solution usuallv has been a 1 5 per cent solution of metveame 
with epinephrine It is prepared b> placing m a small measuring cup 
See (I gm ) of 20 per cent metycaine and adding Ice of 1 2,600 
epinephrine and 60 c c of sterile triple distilled water The patient is 
placed on her right side m the Sims position The right-handed anes 
thetisc stands facing the patient The patient is brought close to the 
edge of the bed so that the anesthetist can easily reach the sacral 
region The sacral region is cleansed with soap and w'atcr, dried and 
painted with two or three coats of an antiseptic, such as tincture of 
metaphen, tincture of merthiolate and quartermry ammonium com- 
pounds (phemcrol or zephiran chloride) More care must be used 
about asepsis for this procedure than for sacral block for ordinary sur- 
gical operations since the surgical patient is usually not in pain and is 
not m bed at the time the procedure is earned out The field is draped 
with sterile towels and the patient’s legs arc covered with two e\tra 
towels so that there is plenty of sterile surface on which to lav out 
whatever long material, such as a catheter or tube, is going to be used 

The sacral hiatus is palpated m order to determine w hethcr the canal 
is easily palpated and will probablv be entered easily as it is in a 
relatively thin patient or whether difficulty mav be expected like that 
encountered when the patient is obese For the latter type of patient 
the catheter method is preferred because the needle through which 
the catheter is introduced is strong and stifl^ and one can be almost 
certain that after it enters the tip of the caudal canal the posterior vvall 
of the caudal canal can be contacted Such contact gives assurance 
that the needle has entered the canal The malleable needle bends so 
easily that if anv difficulty is encountered m introducing it into the 
tip of the canal, probing for the posterior wall of the cinal ma\ be- 
come difficult On the other hand on certain occasions the lualleibic 
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needle should he used for the obc^c induidinl and the dctelopincnt 
of anesthesia should be depended on to pro\e that the needle is in place 
The selection of the method is stressed because the obstetric patient 
IS unlike liie surgical patient with respect to infections that ma\ de 
aelop if eveessue trauma occurs m connection with the introducing 
of the needle into the caudal canal Tor evamplc if a large needle used 
m connection wth the introduction of a catheter is not casiU intro 
duced on first attempt, the anesthetist usunll) is well adaiscd to discard 
the method m that instance As few as three attempts to introduce the 
large needle ha\e resulted in infection within the caudal canal m at 



tig 391— Ihe Hmgson snd Eduards apparatus for continuous caudal anes 
thcsia, showing the reJaoomhip of the needle to the sacral ner\ es in the caudal 
canal (uuh authors permission) 

least tu o instances u hich I ba\ e know n about It was m the hope that 
this handicap might be oacrcome that experiments were carried out 
incorporating peniciUm m the solution containing the local anesthetic 
and epinephrine This effort is reported on pages 77J and 776 of this 
\ olume 

Malleable Needle —Figure 391 m general indicates the method of 
using the malleable needle and rubber tubing The tip of the cocc) \ 
IS palpated and a spot m the mid-hne about half the length of the pa- 
f/ents index finger from the tip of the coccyx is located with the 
anesthetist's thumb This spot is palpated with the pad of the index 
or middle finder and a drop of water is placed on it over the estimated 
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Site of the sacral hiatus The left posterior ihac spine is palpated and 
the midline is observed A drop of Mater is placed a fingerbreadth in 
and a fingerbreadth caudad from the posterior superior ibac spine and 
a good fingerbreadth from the mid line It should overlie the left second 
sacral foramen A second drop of Mater is placed a fingerbreadth caudad 
to this one This second drop should overlie the left third sacral fora 
men Another drop is similarly placed to overlie the left fourth sacra! 
foramen A hne drawn through these three drops tends to parallel the 
edge of the sacrum, that is, the drop over the second foramen Mill be 
n bit further from the midhne than the drop that overlies the fourth 
so that if drops were in place on both sides of the sacrum they would 
make a wide V pointing toward the coccyx This maneuver is earned 
out quickly, of course These measurements upward from the tip of 
the coccyx and doM nw ard from the posterior superior ihac spine will 
indicate closely the tip of the caudal canal When the opemng of the 
canal is difficult to palpate, location of the landmarks just mentioned 
IS the only svay by which the anesthetist has a reasonably good chance 
of finding the canal with the needle A wheal is raised m the skin over 
lying the estimated location of the sacral hiatus and a small needle 
usually 20 gage inches (J 7 cm ) long is attached to the s>rmge 
containing the local anesthetic solution The anesthetist's left hand 
steadies the skm overlying the sacrum, the tip of his left middle finger 
usually immobilizes the wheal m the skm and presses on the tissue 
immediate!) cephalad to the opening Pressure of the fingers of the left 
hand m this way aids m forcing the needle into the opening of the 
caudal canal The anesthetist should hold the svnnge in his right hand 
as one would hold a dart that is to be thrown The bevel of the needle 
should be toward the bone so that the point of the needle will not 
engage itself m bone and periosteum The right hand rests on the 
patient’s buttock so that if she moves his hand will move with her 
and protect the needle against breakage The small needle is inserted 
over the superior surface of the tip of the sacrum and usually into the 
sacral hiatus and the tip of the caudal canal About 2 cc of solution 
IS deposited m the tip of the canal The amount of solution injected 
through this first needle should always be small so that if the needle 
should enter a vein only a mild systemic effect will be produced This 
effect usually consists of tremor, dyspnea, fall m blood pressure, sIom 
mg of pulse and apprehension If large quantities, that is 5 to 10 cc, 
were injected, a convulsion might follow immediately It is a A\orth 
while precaution, therefore, to have a 10 or 20 c c syringe filled with 
2 5 per cent solution of pentothal sodium at hand A small quantit) 

2 to 5 c c , of pentothal solution injected intravenously will control 
most convulsions due to the systemic effect of the local anesthetic 
The svnnge is disconnected from the small needle The needle, hoM- 
ever, is left in place as a marker The malleable needle, preferably a 
new one is picked up b> the anesthetist in his right hand He holds 
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the shoulder of the needle bet\'een the up of the middle finger and 
thumb and vith his index finger forces the stylet into the needle 
This grip on the needle is important since introduction of the point 
of the needle into the caudal canal is much more successful if con- 
tinual pressure is exerted by the right index finger from the moment 
the needle is pressed against the skin until it finally enters the canal 
With the needle gripped in this fashion, the anesthetist must immobilize 
the skin over the sacrum with the left hand as before, the short needle 
is removed and the malleable needle is then inserted with the bevel 
avva> from the bone until the bone is contacted The needle is then 
given a half turn, the bevel is brought against the bone so that it will 
slide over the hone readily and the tip of it will not become engaged 
with the bone If the needle catches in the bone it will bend and the 
anesthetist cannot be sure of controlling it 
If the needle enters the canal, on some occasions the anesthetist can 
feel the point of the needle striking the posterior wall of the canal 
This feeling gives assurance that the needle is m place. If the needle 
overrides the sacral hiatus and does not enter the canal but slides close 
to the bone along the posterior surface of the sacrum, the patient will 
complain of severe pain and resistance to advancement of the needle 
will be great If the sacral hiatus is missed by a wider margin than 
when the needle clings to the bone, then the needle may be advanced 
until Its pome comes near to the surface The skin will become elevated 
by the needle and the point of the needle can be palpated Solution 
injected here, of course, wiU raise a lump If the anesthetist is certain 
that he is outside of the caudal canal, he may inject a little air rather 
chan solution m an attempt to minimize the amount of concentrated 
solution injected m a spot where caudal analgesia will not be produced 
by It. 

If the needle has entered the caudal canal then the stjlet of the 
needle is withdrawn The next step is to attach the syringe containing 
the local anestheuc solution to a short piece of small rubber tubing 
which IS attached to the hub of the needle Five tenth cubic centimeter 
of the solution is mjected to be sure that the needle is clear and then 
aspiration with the syringe for blood is earned out If none is obtained, 
more solution is injected slowly The rate of injecuon should be as 
slow as that which would be used if the anesthetist were sure that the 
needle was in a vein and he wished only to produce a minimal reaction 
to the local anesthetic injected If 5 or 10 cc of the solution is well 
tolerated b> the patient, then it is safe to assume that the tip of the 
needle is not in a vessel A long piece of tubing is attached to the 
needle The method illustrated in figure 391 or any other arrange- 
ment can be utilized so long as the syringe can be connected to the 
needle within the caudal canal by means of the tubing The tip of the 
tubing, of course, will have to be kept clean if the syringe is to be de- 
Fiched from if This can be done as showm in figure 392 bv using i 
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metal adapter on the end of the tubing and applying a metal cap to 
the adapter The needle is fastened to the patient with adhesive tape 
and the tubing is lirought up to the patient’s side, covered with 
gauze and held in place with adhesive tape The remainder of the first 
injection is then made The total amount of solution injected at the 
first injection usuall) is 30 cc If the solution enters the canal, relief 
of pain occurs rather earl) 

The patient should then he on one side or the other rather than on 
her baeJv She should particular!) avoid sitting up because by doing 
this she not onI\ nia\ break the needle but may move it farther up 
the canal than when the first injection was made and the point of the 



Fig 39’ -The cxic of the catheter from the skin is thorouehly fi'fcd with water 
proof adhesive tape both to hold u m place and to prevent contamination of the 
point of exit b> soiling The catheter is carried across lateral!)' and fixed to the 
skin over part of its length l>> adhesive stripping A Luer needle has been m 
serted into the distal end of the catheter and fixed in place by a small piece of 
adhesive tape Between m;ections the hub of this needle is protected and kept 
sterile bv a Luer cap The end of the catheter is carried around to the flank so 
tint ir rests in accessible position for repeated iniections 

needle mjv enter a vessel If it should enter a vessel, convulsions and 
unconsciousness may occur without warning on aiiv subseguent injec- 
tions of the anesthetic solution The danger of i needle moving 
and entering a v ein is one of the disadv antages of the technic m w hich 
the needle is used 

The patient should not be allowed to sit up for another reason If 
she sits up her full weight wiU be resting on tissue that is anesthetized 
and she will not feel the sensation of continuous pressure If the tuber* 
osities of the ischii press on the buttocks long enough necrosis of the 
skin and tissue ov erl) ing these tuberosities may occur and tw o sores 
each about the size of a fift) cent piece, may result Such lesions are 
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\er\ ^Io^v to heal md pu//l»ng to the person "who does not understand 
their cause 

The si in on the patient s abdomen sViould be tested for anestbesta 
The let cl of anesthesia should not nse above the umbilicus because 
the contractions of the utenjs then may be interfered with This dan 
ger has been pointed out in many instances Theoretically shm anes 
thesia to pist below the umbilicus or to the level of the eleventh 
thoracic nerve is necessary for complete relief of pain ‘Nevertheless 
I hat e obsert ed rnore or less complete relief of piin ct cn vt hen there 
was little or no skin anesthesia in the abdominal wall I bite seen a 
great deal of immediate relief even from the first 2 or 3 cc injected 
with the first needle before the caudal needle was introduced but, in 
general anesthesia of the skm of the lower pare of the abdominal wall 
occurs after good general relief of pain of labor Intermittent injections 
of 25 or 30 c c of anesthetic solution arc earned out at interv als one to 
one and a fourth hours for the average patient when epmcphme is 
used When it is not used the anesthesia docs not last as long Some 
times It lasts onlv forty -five minutes There docs not seem to be an 
accumulation of toxic effect from the local effect because when the 
anesthesia disappears the local anesthetic has been absorbed and de 
stroj cd 

In some cases after a period of many hours the needle may slip one 
of the canal enough so that anesthesia becomes unsatisfactory A poor 
connection between the tubing and the needle ma> allow the solution 
to escape from the sy stem and not enter the caudal canal I personalK 
know of no instance m which the needle has found us way through 
the dura and into the spinal fluid if it was m proper place when the 
needle was mitiallv introduced into the canal U spinal fluid is obtained 
from the needle then use of the method without a doubt is contra 
indicated because spinal anesthesia will be produced and if a quantity 
of solution IS injected the anesthesn iiny include all of the spiml 
nerves and may be fatal 

Wiih Calheter —The patient is prepared as described for the mal 
leable needle technic and the solution and the technic also are the 
same up to and including the insertion of the 1^2 inch (3 7 cm ) 20 
gage needle At this point a large bore needle illustrated in figure 393 is 
used It IS inserted with the stylet m place in the same fashion as the 
malleable needle except that the contacting of the posterior wall of 
the caudal canal is more likely with this needle than with the malleable 
needle because it does not bend The catheter to be used should be a 
no 4 roentgen ray type of ureteral catheter The markings on the 
earhcfer are important m bringing the point of the catheter to the 
right height w ithin the canal It is almost impossible to insert an wn 
'”^^ked catheter properly except bv fortunate accident The catheter 
should be tested to see that the lumen is patent by injecting solution 
through it The abihi) of the catheter to pass through the large caudal 
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needle which js to be used should be tested before the needle is intro 
duced into the patient The catheter need not be long The ordinary 
ureteral catheter which is 28 inches (71 cm ) long is sufficiently long 
so that It can be cut into two equal parts and each half will make a 
satisfactory catheter for insertion 
After the large needle has been inserted into the canal, the stjlet is 
w ithdrawn The anesthetist should measure with the stylet to see that 
the point of the needle is at least as high as the third sacral foramen 
and may be as high as the second A length of catheter equal to the 
length of the stylet of the needle is measured off and placed on top 
of the needle and the skm of midline overlying the tip of the caudal 
canal This will show again where the tip of the needle is within the 

p— 



fig S9} —The needle has been iniencd into the caudal canal up to the let el of the 
third sacral foramen The stylet has been partially withdrawn 

caudal canal just as was done with the stylet By observing the mark 
mgs on the catheter at the point where the caudal needle disappears 
beneath the skin and where the original wheal was raised over the 
sacral hiatus, the anesthetist knows just how much catheter should lie 
outside of the skm The catheter is threaded through the needle into 
the C 2 .na\ atvi thew the weedle ts withdrawn gsadwaUy over the catheter 
To do this the anesthetist holds the catheter with the right hand and 
pulls and rotates the needle with the left After the needle has been 
withdrawn, the markings on the catheter will show that the catheter 
has been introduced much farther up into the canal than would be 
expected The catheter then must be retracted gradually until the mark 
previously noted appears through the perforation of the skin that was 
made by the needle When this has been done, the tip of the catheter 
lies eX3CtI> where the point of the needle had been placed This is an 
important point m the technic since if the catheter is inserted much too 




Fjg, J95— Xhe relationship of the 13 gape needle and that of the catheter to the 
caudal canal a, needle m place, catheter inserted through needle so that point o5 
^theter Is flush with the point of needle, b, catheter held m jilace and needle 
neing «nthdrawn c, catheter in place needle has been removed 
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high the tip of It will he up in the lumbar region and an unsatisfai-ton 
result will be obtained 

A small gage needle is needed to enter the inner orifice of the cathe 
ter and a small diaphragm of rubber, such as may be obtained from 
the top of a Baxter bottle of parenteral fluids or some other disk of 
thin rubber about the size of a fifty cent piece, should be used The 
needle is inserted through the center of the rubber diaphragm and 
then into the lumen of the catheter The rubber diaphragm is passed 
down over the catheter until it touches the skin of the patient near 
the place where the catheter passes into the skin At this point the skin 
IS painted wth nustic in benzene (mastisol) nr some other skin glue 



life 396 -Tray comaimng sterile equipment lor continuous caudal anesthesia 
The Lundy syringe needles and Lundy Lucr adapter may be omitted from this 
tray and only the Luer syringe and needles may be used for the prclinuniry mfil 
tration but the use of the Lundy Luer $y nngc facilitates the accomplishment of 
the first part of the injection 


and the rubber diaphragm is held agaimc the skin for a few minutes 
until It becomes firmly attached This makes a good tight cover and 
is an important step in the techmc since the needle that was inserted 
into the caudal canal is much larger than the catheter and occasionalh 
there is a tendency for the fluid that is forced through the catheter to 
return to the outside along the catheter and not to stay withm the 
caudal canal 

The catheter is secured with strips of adhesne tape to the skin over 
lying the sacrum and a small piece of gauze is rolled up in the shape 
of a cigaret and placed on either side of the catheter and on top of the 
rubber diaphragm The buttocks are then drawn together with ad 
hesive tape Figure 394 lUostrates the injection of 30 c c of solution 
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through the catheter The needle on the end of the catheter is capped 
with a metal piece as show n m figure 392 betw cen the injections The 
catheter then may be brought up oter the patient’s loin to her side 
and the whole of it secured with a long wide piece of adhesive tape 
so that the catheter is secured to the patient o\ er its whole length and 
no loop of It can be caught This is a change from the position of the 
catheter as shown m figure 392 The sctenl steps already described 
are outlined in figure 395 

A word of warning from the standpoint of asepsis should be given 
The type of syringe used makes a difference m the technic to be em- 
ployed The glass and metal S)ringe shown m the center of figure 396 
keeps the plunger protected from contamination When the all-glass 
syringe shown at the left of figure 396 is used, the plunger ma> casih 
become contaminated After the plunger has been pulled out and 
pushed in again for the first time, it may become contaminated and in 
turn may contaminate the barrel during subsequent periods of use 
Considerable care, therefore, must be exercised to avoid contamination 
as infection might result 

SOLUTIONS 

Siever and iMousel ^ used 1 5 per cent solution of procaine h\dro 
chloride rather than 1 5 per cent solution of metycame In a later 
report Siever-'* indicated that he has tned metycame as well and tetra- 
caine hydrochloride (pontocaine h> drochlonde) m 0 25 per cent solu- 
tion and still preferred the procaine An outstanding point m Siever’s 
report is that he found that procaine produced less untoward effect 
on the baby than other agents did Brown and his co-workers^^ ha\ e 
utilized dilute solution of pontocaine with epinephrine and were able 
to produce several hours of anesthesia with one injection They have 
repeated the injection as needed without leaving the needle in place 
They reported good results Hingson reported that he does not use 
epinephrine with the solution 

COMMENT 

In the presence of eclampsia the patient’s blood pressure tends to 
rise markedly when she is suffenng from pain of contractions How- 
ev er , as soon as the pain is reliev cd, the blood pressure drops or remains 
at set levels As the anesthesia wears off and pain returns, the blood 
pressure quickly becomes elevated again In cases of eclampsia epineph- 
rine usually should not be used 

Continuous caudal analgesia should be earned out only by those 
who understand how to use it The dangers associated with it in gen- 
eral are technical ones although the question of drug sensitivity is 
oound to come up from time to time 
lys as true in obsterics as it is in surgery that the anesthetic should 
e fitted to the patient rather than the patient fitted to the anesthetic 
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Those who ha\e become habitoated to using one or two methods of 
anesthesia in obstetrics will not differ much in their reactions from the 
surgeon who is accustomed to one or two methods of anesthesia The 
tendency is to attempt routine use and especially to avoid any new 
method ev en after it has become pretty w ell w orhed out There are ad 
vantages and disadvantages under these circumstances ITie advantage 
IS that It IS much better for a phv sician to use an anesthetic method 
that he hnovvs how to handle rather than to attempt to use several 
and have little skill with any of them However, m institutions wach 
good departments of both obstetrics and anesthesiology , continuous 
caudal anesthesia seems to have a possible usefulness m about a third 
of the obstetric cases ^^anations in the way in which the method is 
applied are bound to happen Some obstetricians will prefer to use 
caudal anesthesia for the terminal phase of delivery onlv * It w-as for 
this purpose that Manalan'* originated the indwelling catheter and put 
It in position sometime before it vias actually needed As I said be 
fore some obstetricians prefer to use inhalation anesthesia as a ter 
minal measure and continuous caudal analgesia during the long hours 
<if labor preceding delivery 

The method is relatively new and it remains for time to tell what its 
place Will be m medical practice However, I do not doubt that it is a 
valuable addition to methods of anesthesia and that it v'lH be fbe 
method of choice m many obstetric cases 
For general surgery the continuous caudal method may be indicated 
occasionally For etample for hemorrhoidectomy or operations on the 
perineum when the patient is sensitive to morphine it is possible to 
leave the catheter or needle m the caudal canal for the first dav after 
operation and to in)Cct some local anesthetic occasionallv rather than 
to depend on morphine It is useful too when it is known that the 
operation will be prolonged and that anesthesia from a single iniection 
might not last long enough TTicre mav be other uses for the method 
such as in treatment of immersion foot or similar conditions when 
prolonged relaxation of the blood vessels in the extremities is needed 
It might possibly be used in an occasional case of vascular disease of 
the extremity to determine the degree of involvement of the vessels 
The method is still new enough so that all of its possibilities have 
not been recogni2ed 
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ANESTHESIA FOR OPERATIONS ON THE PERINEUM 


R Charles Adams 

1 Ht perineum and its adjacent structures comprise one of the most 
complicated anatomic regions of the body* This region contains man} 
of the organs of excretion and reproduction The various functions of 
these organs are very important to the health of the body As a result 
of the anatomic arrangement of the perineum and the funcaon of the 
oigans which it contains, this region is the site of a great variety of 
pathologic conditions, many of which can be treated surgically 

The male urogenital tract may be the site of many pathologic con 
ditions, such as stricture of the urethra, prostatic hjpcrplasia and djs 
function, and calculi Among women, many types of d)sfonction are 
associated with the menstrual cycle and with sexual activity m general 
In addition, a large group of pathologic conditions, such as cervical 
laceration and erosion, perineal relaxation, procidentia, rectal and 
vesical incontinence and vesicovaginal and rectovaginal fistulas occur 
as a result of pregnancy Surgical conditions due to developmental de- 
fects are fairly common among both sexes The incidence of malignant 
and benign tumors of the reproductive organs is rather high m both 
sexes Diseases of the anus and lower part of the rectum are rather 
common, particularly among adults 

It is obvious that pathologic conditions of the perineum may be 
complicated or unconipbcated and may affect patients of an) age 
borne of these conditions are rebtivcly localized and do not grossl) 
affect the general health of the body Others, for example, acute 
urinary retention, may result in marked chemopathologic changes 
throughout the body as a whole Therefore, from the standpoint of 
the anesthesia, the problems involved may be simple or complicated, 
and will include those associated with the anesthetization of patients 
of all ages, m particular, those at the extremes of life Since this ana- 
tomic region contains many orifices, endoscopic examination and 
manipulation frequently necessitate the use of additional anesthesia 

Fortunately, the relationship of this region of the body to the central 
nervous system and the fact that it is. Incibzcid itwi at a. dwacce from 
the respiratory tract make the use of a great varietv of anestheric pro 
cedurcs possible 


TOPICAL AND INSTILLATION ANESTHESIA 
There arc a few procedures that can be earned out on this region 
without causing the patient pain or discomfort unless some type o* 
anesthesia is employed Vaginal examination and removal of a small 
specimen of the cenix for microscopic examination often can be ac 
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complished with only slight discomfort. As many anesthetic agents 
and methods now are available, there is no justification for hurting a 
patient even for such minor procedures as examination and veni- 
puncture. However, many minor procedures may be carried out by 
the topical application of a local anesthetic agent or its instillation into 
the urethra and bladder. One anesthetic technic for cystoscopic ex- 
amination includes the instillation of 1 ounce (30 c.c.) of a 1 per cent 
solution of cocaine into the urethra and bladder and the application 
of a 10 per cent solution of cocaine to the urinarj’' meatus. Some sur- 
geons prefer to use other anesthetic agents such as a 1 per cent solu- 
tion of diothane hydrochloride for this purpose. It is somewhat easier 
to obtain adequate anesthesia in women than it is in men. ■ ' 

By and large, this type of anesthesia is effective only for simple 
examination, manipulation and catheterization. The topical use of co- 
caine has been criticized owing to its potency and the occasional oc- 
currence of untoward reactions. The possibility of such reactions must 
be kept in mind. To prevent such reactions or to minimize their 
severity, one should employ the lowest concentration of the drug that 
will produce adequate anesthesia. In addition, the dose should be kept 
as small as possible. A small amount of the solution should be instilled 
and, before instilling the rest of the dose, one should wait a sufficient 
length of time for an untoward reaction to become evident. If these 
precautions are obsen-ed, the incidence and severity of untoward re- 
actions will be no greater than they are after the topical use of other 
anesthetic agents. The anesthesia produced by cocaine is more satis- 
factory than that produced by the topical use of most of the other 
anesthetic agents that are used for this purpose. A barbiturate should 
be administered as a premedicant, just as it is before the use of other 
types of local and regional anesthesia. A barbiturate always should be 
kept available for intravenous injection and equipment for administer- 
ing oxygen should be kept handy. 

LOCAL AND REGIONAL ANESTHESIA 

The region of the perineum is not a very desirable place for infiltra- 
tion anesthesia. There frequently is infection about the operative site, 
which makes the use of infiltration anesthesia inadvisable. Many sur- 
geons do not favor the distortion which results from extensive infiltra- 
tion. This is particularly true in cases in which plastic operations are 
I ^bout the anal outlet or on the vaginal outlet and perineum. 

Infiltration anesthesia is suitable for the removal of certain noninfected 
cysts or other circumscribed nodules. By employing suitable infiltra- 
^on at the base of the penis, good anesthesia for a circumcision can 
he attained without distortion of the foreskin. With suitable infiltra- 
tion of the scrotum and injection of the anesthetic solution into the 
structures of the spermatic cord, \’ascctomy, epididvmectomy and 
orchectomy can be carried out. 
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Regional Nerve BlocV— Wirfi rf»c exception of. caudal sacral block 
(which IS of sufficient importance to require special consideration), 
the blocking of individual nertes or groups of nerves m the perinea! 
region has little to offer m this field Bilateral block of the pudendal 
nerves may provide sufficient anesthesia for operations on the vagiml 
outlet but there arc man) other methods u hich seem to be superior 

tHHMAtlOM AMtStHK'Av 

The choice of general anesthesia m preference to local, regional or 
spinal anesthesia for perineal operations depends to a great extent on 
individual preference and experience with a certain method Most 
women prefer to be asleep for operations on the perineum and gen 
Italia Certainly, unless some systemic disease or pathologic process 
contraindicates general anesthesia, practically all of these operations 
can be earned out under \t Problems related to the airway are en 
countered less frequently in this t> pc of operation than they are in 
operation on the upper part of the abdomen, thorax or upper part of 
the respiratory tract Unless the operation requires opening the per- 
itoneal cat tty, as does a \aginal hysterectomy, or is performed on a 
region such as the anus where reflex actnity is great, a light plane of 
general anesthesia is sufficient 

Many minor operations ma> be performed with nitrous oxide-ox) 
gen anesthesia on!) or u ith ethj Icne and oxygen More extensive oper 
ations may require the addition of some ether Cyclopropane anesthesia 
ts suitable for many procedures In many cases m which the patients 
obviously are poor surgical risks ibis type of anesthesia is of value as 
It has little tendency to produce toxic effects on the liver, kidneys and 
respiratory 8>srcm On the other hand, many anesthetists feel that the 
inflammable and explosne nature of cthslcne and C)clopropine hue 
precluded their use for permeal operations because various tvpes of 
electric equipment commonly are used 

Although the relative merits of inhalation and other methods of 
anesthesia may be left as a debatable subject and open to individual 
preference m cases m svhich the patients are adults, inhalation anes- 
thesia IS used almost routinely m cases m \\ hich the patients are chil 
dren For most operations on the gemto-urmary system, including 
operations for epispadias, hvpospadias and undescended testis, I em 
ploy nitrous oxide, oxygen and ether if the child is three years or more 
of age For younger children, I prefer to administer ether b> the drop 
method u ith an open mask Some anesthetists prefer ethyl chloride for 
induction or prefer to use diviml ether In the hands of the average 
anesthetist, administration of ether by the drop method has a wider 
margin of safets than do the more potent agents svhich have just been 
mentioned 

There are a feu operations in which the administration of an inhab 
tion anesthetic with an endotracheal tube may be the method of 
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Lhoit.e One example is an operation for the repair of a \esico\a^mal 
fistula ith the patient in the prone position and her hips ele\ ated on 
a sacral rest The operation often is long and tedious and the position 
IS uncomfortable especialK if the patient is awake, as she is when 
regional or spinal anesthesia is eniploxed The position of the patients 
head ma) make it difficult to maintain fl free airxsax The use of an 
endotracheal tube, which is connected to the gas machine before the 
patient is turned in the prone position, pros ides a method which offers 
better continuous control than does am other method 
For operations on the anus, it is generalh felt that inhalation anes- 
thesia IS of no adxantage but has mam disadvantages The reflexes of 
the anal region remain active, even when deep general anesthesia is 
emplo}ed, and good relaxation which is important m operations on 
the anal region, is difficult to attain In other words, the necessarv 
plane of anesthesia is out of propomon to the tv pe and duration of 
the operation 

SPINAL ANESTHESIA 

The advantages of so-called low spinal anesthesia for penneal opera 
tions have been evident for mam vcais Mam of the factors which 
are responsible for the disadvantages and untoward effects of spinal 
anesthesia max be minimized when it is used for penneal operations 
The required dose of the anesthetic agent usuallv is small, which tends 
to minimize the toxic effects One of the lower lumbar interspaces 
(usuall) the one between the third and founh lumbar vertebrae) is 
used Since onl) a small volume of the anesthetic solution is requured, 
the height of anesthesia is usuallv minimal B\ using a small volume of 
solution of procaine h) drochloridc or merveame, the concentranon of 
the anesthetic agent in the spinal fluid can be kept at about 5 per cent, 
which will produce anesthesia of adequate duration even when com 
parativel} small doses are cmplojed Smee the degree of svmpatheac 
and intercostal paral>sis depends Iargel> on height of the anesthesia, 
the degree of circulator^ and respirator> insufficienc> associated wnth 
low spinal anesthesia usuallv is less than that associated with spinal 
anesthesia for operations at a higher lev el 
The use of low spinal anesthesia for transurethral prostatic resection 
has become a standard procedure in mam hospitals Manj patients 
who require this operation arc clderlv men who have toxemia, a high 
concentration of blood urea and varj mg degrees of cardiac, hepatic 
and renal insufficiencj Procaine hjdrochlonde, although not as potent 
as some other anesthetic agents, will produce anesthesia of sufficient 
duration for this tv pe of operation The dose ranges betvv een 70 and 
90 mg and the drug should be nuxed with 2 c c. of spinal fluid Even 
patients who are in a senous physical condition usuallv tolerate this 
dose well If the patient is an elderl> man who has senous cardiovas- 
cular and renal disease, a dose of procaine h>drochIonde as small as 
/O to 90 me mav produce certain variations m the blood pressure An 
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acute decrease of the blood pressure usually can be controlled by the 
mtra\ cnous adnumstrauon of ephednne or fluids In certain cases the 
blood pressure may increase drastically The mechanism of this in 
crease is difficult to explain If this increase persists, it may be neces- 
sary to administer am>l nitntc by inhalation If this does not control 
the blood pressure sodium nitrite should be administered intra 
\ enously 

A word of caution may be m order regarding the management of 
variations m the blood pressure When the blood pressure either falk 
or rises xvithout apparent reason (such as loss of blood), it usually is 
best to withhold supportive measures for a short time m order m 
determine whether the blood pressure will become stabilized If this 
precaution is ignored, a falling or rising blood pressure ma> be over 
compensated and a vasodilator or vasoconstrictor may have to be 
administered subsequently Drastic variations in blood pressure thus 
occasioned are much more dclctcnous to sclerotic vessels than arc 
moderate degrees of depression or elevation 

In choosing the method of anesthesia for various permeal operarions, 
the benefits of spinal anesthesia should at least be considered 

The rclati'c merits of spinal anesthesia and caudal sacral block m 
cases m which rectal or anorectal operations are performed by the 
perineal approach have been argued for many > cars Both methods 
have their adherents but surgeons who have performed such operations 
with caudal sacral block dislike to employ any other method of anes 
thesia for these operations Both methods produce satisfactory anes 
chesia and the adv antages of caudal sacral block over spinal anesthesia 
are mainly those of an extradural procedure over an intradural one, 
that is a fall in blood pressure occurs less frequently, the general sys- 
temic effects are less severe, and so-called spinal headache does not 
occur Whichever method one prefers, there are certain indjcations 
for Spinal anesthesia These include infectious conditions over the 
sacrum, pilonidil cysts and similar conditions m which the injection 
might spread the infectious process Rlimmal doses (35 to 70 mg of 
procaine hydrochloride or metycamc in 2 c c of spinal fluid) injected 
between the third nnd fourth lumbar vertebrae usually mil produce 
anesthesia which will last at least one hour 

Operations for these lesions, like certain other types of perineal 
operations, usually arc performed with the patient in the prone posi 
tion with his hips elevated on a sacral rest If procaine hydrochloride 
or mctycaine is administered according to the technic which I have 
described, the injected solution is only slightly heavier than spinal 
fluid, therefore, by and large, the position of the patient may be dis 
regarded dunng the Operation However, it has been found that there 
are better stabilization of blood pressure, less systemic effect (nausea 
and so forth^ and less tendency for the level of spinal anesthesia to 
creep ccphalad if the patient is kept in the honzontal position for from 
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icn to tuent\ minutes after tht solution is injected If this procedure 
IS followed, the comfort of the patient will be increased and his gen 
eral condition will be good during the operation This effect prob 
ably IS the result of the stabilization of the level of the anesthesia to- 
gether with the complete obliteration of impulses before the patient is 
moved or disturbed m any way 

CONTINUOUS SPINAL ANESTHESIA 

With the exception of extensive plastic operations or the repair of 
rectovaginal or vesicovaginal fistulas, most of the operations performed 
by the perineal approach are not of sufficient duration to warrant the 
use of continuous spinal anesthesia If continuous spinal anesthesia is 
indicated, the use of the needle technic may be somewhat complicated 
by the position of the patient The catheter technic, as advocated bv 
Tuohy,* would seem to hav c certain advantages In brief, this modifica- 
tion of Lemmon’s® method of continuous spinal anesthesia, consists of 
the introduction of n large caliber needle into the subarachnoid space 
through which a ureteral catheter is threaded and advanced so that 
Its point comes to he well within the spinal subarachnoid space The 
needle is then withdrawn, leaving the catheter in place The catheter is 
strapped at its site of entrance m the skm and the distal end, into which 
a needle is inserted for attaching the syringe is earned upwtird along 
the patient’s back to the head of the table This method of continuous 
spinal anesthesia does not necessitate the use of special mattresses or 
other equipment to protect the projecting sliaft and hub of the needle 
The method appears to have intercstinc future possibilities 

CAUDAL SACRAL BLOCK 

Block of the sacral nerves, either by a caudal, transsacral or high 
caudal block, or combinations of them, has been an outstanding 
method of anesthesia for various tjpes of perineal operations In gen 
eral, the method causes very few complications or untoward effects 
provided it is employed by an expencnced anesthetist Routine caudal 
or caudal transsacral block provides anesthesia of most of the perineal 
structures and has a wide margin of safety, even in cases in which the 
surgical risk is v ery poor The resulting anesthesia permits operations 
on the anus and lower part of the rectum, penis, prostate gland, blad- 
der, perineum, vulva, vagina and uterine cervix In man> cases these 
operauons can be performed by using 30 to 40 c c of a 1 5 per cent 
solution of metycaine as a caudal injection In some cases anesthesia 
IS incomplete and an additional block of the second, third and fourth 
sacral nerves on both sides is required Occasionally, the first sacral 
nerves must be blocked When this is necessary, a 1 per cent solution 
of met>caine is used throughout the operation The resulting anes- 
thesia and relaxation are profound and when epmephrine is used in 
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the anesthetic solution ancsthesu of two to three hours duration 
results Its use is routine in all anal operations at the Clinic unless some 
infectne process o\er the sacrum is present or if the operative pro 
cedure is brief, such as the incision of a rectal abscess or opening a 
thrombosed hemorrhoid 

In the male sacral block is suitable for most transurethral operauoas 
and carries an even w ider margin of safety than low spinal anesthesia 
but It has two drawbacks One of these is pam on overdistcnuon of 
the bladder owing to insufficient height of anesthesia The other is 
priapism, which occurs in some cases Since low spinal anesthesia is 
generally satisfactory and acts more promptly, the use of sacral block 
IS reserved for certain cases in which the surgical risk is poor and in 
which spinal anesthesia is contraindicated 

In the female, sacral block is satisfactory for operations about the 
\aginal orifice and lower part of the \agina but the rcsultinir anesthesn 
may be inadequate for \ aginal hj stercctom> , w hich inv oK es the pent 
oneum However, sufficient anesthesia for this t> pe of procedure mas 
he obtained by performing a high caudal block and injecting 40 to 
80 cc of a I per cent solution of metjeame into the caudal canal 
This method actually is peridural mesthesia and the height of the 
anesthesia is governed roughly by the amount of solution injected It 
IS most important that the solution be injected scr\ slowh, 10 cc at 
a time and that a few minutes be permitted to elapse between injcc 
tions to permit distribution of the solution Rapid injection ma> result 
in scsere pain a fall m blood pressure, s>ncope and othe^ untoward 
^ effects Precautions to present both intradural and intravenous injec 
tion must always be taken Like peridural anesthesia, in general high 
caudal block for operations im oU ing structures at a distance from the 
y perineum may be incomplete m some cases, spottj in others and, with 
Its slow onset is not 100 per cent satisfactory without supplementa 
non 

CONTINUOUS CAUOAV ANESTHESIA 

Since the use of single dose caudal anesthesia usually pro\ides ancs 
thesia of adequate duration, the use of continuous caudal anesthesia 
would seem to be superfluous in most cases in which caudal anesthesia 
is applicable For certain long penneal operations us use might be 
considered Either the needle technic or the ureteral catheter technic 
may be employed, depending on the position of the patient or the 
preference of the anesthetist It is my feeling that the catheter technic 
permits more freedom in placing the patient in any desired position 
without danger of trauma from pressure on the needle * A 1 5 per 
cent solution of met>came is employed with epinephrine, if the blood 
pressure is not grossly eletated The initial dose ranges between 20 
and 30 cc Additional doses of 10 cc are administered at suitable 
inters als as required 
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INTRAVENOUS ANESTHESIA 

The intravenous injection of a solution of pcntotlnl sodium to pro 
ducc anesthesia has been found most applicable for mim tvpes of 
perineal operations^ Its chief drawback is the lack of profound mus- 
cular relaxation with moderate doses of pentothal sodium This, how- 
ever, is not a great drawback in operations on the perineum since this 
t>pe of relaxation is seldom required or warranted One of the excep 
tions is operations on the anus, as for hemorrhoids, fistulas, fissures and 
so forth Relaxation is essential to the success of these operations and 
even deep pentothal anestlicsia will not produce satisfactorj relaxation 
in many cases In addition, many surgeons prefer to operate with the 
patients in the prone position Twisting of the patient’s neck often 
results m serious difficulties m the air\va> Thus, the advantages of 
intravenous anesthesia arc lose Short operations for acme inflam 
matory processes may be earned out under pentothal anesthesia and 
It is probably the method of choice for such operations The neces- 
sary dose IS small, and the patient usually is awake at the end of the 
procedure 

This type of anesthesia has been especially satisfactory for g> ncco- 
logic operations by the perineal approach and its use for such pro 
cedures as dilatation and curettage, perineorrhaphy, operations for 
urinary incontinence and so forth has become almost routine m many 
institutions Vaginal hysterectomy ma) be satisfactonl) performed 
although the depth of anesthesia must be necessarily greater to provide 
relaxation for closure of the peritoneum As previously stated, intra- 
tracheal anesthesia provides better control for Jong and difficult oper 
ations, such as the repair of a long-standing vesicovaginal fistula 
Its uses in transurethral prostatic resection are too numerous to 
mention and the method has proved to be a decided advance in this 
operation The fact that pentothal sodium is well tolerated b> the aged 
or toxemic patients, if it is administered with due regard to their 
physical state, has been a most desirable feature Its effects on the 
function of kidneys that are grossly pathologic need not give rise to 
concern provided depressing doses are not administered The same 
applies to a patient with marked chemical alterations of the blood 
Patients with advanced cardiovascular renal disease may not he poor 
risks for intravenous anesthesia provided their myocardium is not suf 
nciently affected by the disease process to have produced dyspnea 
If dyspnea of cardiac origin is present, these patients are poor risks for 
anesthesia with pentothal and this constitutes a contraindication 
Hut, by and large, the fact that the elderly group of prostatic patients 
who obviously are poor surgical risks tolerate pentothal sodium well 
's evidence of its safet>, when properlj used It is important to re 
emphasize here, as I frequently have done previousl>, that these pn 
tients who are poor surgical risks (including patients in shock) com 
prise n ^astU different problem for intravenous ancsthesn thin do 
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patients whose physical state is more normal The former group of 
patients have reduced tolerance to the action of pentothal sodium As 
such, the> are affected by very small doses and pentothal sodium must 
be administered slowly and m very small dn ided doses, and particular 
attention must be paid to the airway, oxygenation and respiratory 
exchange 

At the Clinic, we generally use intravenous anesthesia for cystos 
copy, ureteral catheterization, fulguration of vesical tumors, trans 
urethral resection of small amounts of the prostate gland and for many 
types of plastic operations on the penis and scrotum Tor resection of 
a large portion of the prostate gland, particularly in young men, low 
spinal anesthesia is preferred, since this group of patients require larger 
doses of pentothal sodium and have a tendency to strain if the anes 
thesia IS light Similarly, the degree of relaxation uhich spinal anes 
thesia provides for the manipulation and removal of ureteral stones 
may make this type of anesthesia preferable to intravenous anesthesia 
for this purpose 

COMBINED METHODS 

Since the use of intravenous anesthesia has become vv idcspread, the 
value of combined methods has become more apparent This has been, 
to a great extent, due to the adaptability of intravenous anesthesia as 
a part of such combinations Intravenous anesthesia itself is now com 
bmed almost routinely with the administration of oxygen or oxygen 
and nitrous oxide by inhalation When used as a supplementary 
method, intravenous anesthesia now has a wide field since it may be 
administered very quickly It frequently is used as an accessory 
method for perineal operations 

It is often employed to supplement topical or instillation methods if 
the patient has too much discomfort or pam during cy sioscopj Simi 
larly, it is useful in supplementing various types of local and regional 
anesthesia With spinal anesthesia it is used in small subanesthetic doses 
to control nausea, to relieve apprehension of a nen ous patient or to 
produce additional anesthesia for prolonged operations Only very 
small doses are required under these circumstances and, if the amount 
of pentothal sodium is kept minimal, the patient can be aroused before 
leaving the operating room 

In addition to these combinations there remains the combination of 
mtravenous-iniratracheal-nitrous oxide-oxygen with or without local 
anesthetic— a combination of anesthetic agents, free of the hazard of 
fire and explosion, with the assurance of a coniinuonslv free iirwav 
This combination is flexible, safe and controllable 
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CLINICS ON OTHBR SUBJECTS 


POSTOPERATIVE PULMONARY COMPLICATIONS 
William S Tinney 

/f j pment has a fc\er delated pulse rare or ek\ation of the Jeulo- 
c>te count or just does not do well after an operation and the dif 
ficulty cannot be rcadil> explained by an obvious complication at the 
site of operation it has become customar> to suspect a pulmonan 
lesion In man) instances this suspicion will be verified since pul 
monar) lesions are among the commonest of postoperative complica 
tions It has been Lemons* experience that in approximately one of 
fifty cases in which operation is performed some type of pulmonan 
disease develops and m one of 200 cases in which operation is per 
formed pulmonar) disease is dircctl) responsible for death Early diag 
nosis of these complications is essential because immediate treatment 
may prevent manv days of hospitalization and may save the patients 
life 

Occasionally the attending physician focuses his attention so in 
tently on the thorax that he overlooks a lesion elsewhere that is the 
primary source of difficulty For example in many cases peritonitis is 
complicated bv bronchopneumonia The ph)sicJans interest ma> be 
so absorbed b\ the bronchopneumonia that the more important intra 
abdominal lesion is neglected Frequently a roentgenogram of the 
thorax following an abdominal operation reveals elevation of cither 
side of the diaphragm and it is assumed that the cause of the elevated 
temperature or leukocyte count is a pulmomr) lesion It should be 
remembered that elevation of cither side of the diaphragm occurs 
almost routinelv after certain operations particularh cholecv stecto ii 
and splenectom) The febrile reaction which often occurs durin<» the 
first to fourth da\ following abdominal operations mav also be mis 
leading 

REPAIR OF VENTRAL HERNIA 

Repair of large ventral hernias is occasional!) followed b) marked 
dyspnea and orthopnea because of the sudden increase of mtn 
abdominal pressure and consequent elevation of the diaphragm Mam 
of the patients are obese and respirator) distress is therefore more 
likely to develop than when the patient is not obese Unless repair 
of such hernias is an emergency procedure these patients should be 
placed on a weight reduction regimen before surgical treatment n 
attempted Fortunately serious pulmonary complications are not com 
868 
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mon but the padcnc is frequently \cr\* uticomforrable until he e> jblc 
to sic up. .Much of thb discomfort can be alle%uted b\ admmMwnon 
of ot^£rer^. 

RESPIRATORY FAILURE 

Ocdstonalb*, after operations on dderly patients, the respirators 
rate falls to sit or eight a minute. Tht» is usually caused the com- 
bmed effect of preoperati'e sedation and prolonged anesthesia. When 
respirator\ failure occurs, all postoperatw c sedation, pamcubrlv 
opiates, should be discontinued. Administrition of 5 per cent carbon 
diodde and 95 per cent oY>*gen is sufficient stimulant m tuost cases. 
Sometimes it is necessart* to administer o\\gcn under posttne pressure 
or to pbee the patient in a respirator. 

PNEUMOWORaX 

During operations on the upper part of the abdomen the incision 
tra> accidentallv be extended abo\e the diaphragm, or the diaphrapn 
itself may be iniured sufficiently to allow air to enter the pleural space 
and give rise to pneumothorax. This occurs occasionally during oper- 
adons on the gallbladder. It happens most frequently during operations 
on the kidney. Pneutnotboras occurs fairly frequently durmg thyroid*- 
ectomy uhen it is necessarj* to c.Yplore the mediastinum for a sub- 
stemal thjToid. Since the opening into the pleural space is usually 
closed u-ichouc difficult\% pneumothorax is rarely a serious complica- 
tion. .\spiration of air is unnecessar>* in most cases. Sometimes spon- 
taneous pneumothorax occurs postoperatively and has no relation to 
the operative procedure. Diagnosis of sponraneous pneumothorax; 
^dcr such circumstances may be verx' difficult because this condition 
K encountered so infrequently as a postoperative complication. If 
tension pneumothorax develops, the patient may suddenly become 
severely dj’spneic and go into shock or coma for no demonstrable 
reason, .-k roentsenograni of the thorax is often nccessarx to enable one 
to cscablch a correct diagnosis. MTxcn the air is ':louly aspirated the 
experiences almost immediate relief. The safest method of 
^Mtion is to employ any one of the popular ^'pes of apparatus 
designed for admimstration of pneumothorax so that the positis e pres- 
sure can be measured. This is a safeguard against remo\'ing air too 
rapidli. To pre\ent laceration of the lung it N ui^ to a dull 
needle and to introduce it slo\'lv. 

BRONCHOPNEUMONIA 

• bronchopneumonix may be insidious, frcquentl\ occurring 

m me first week and often hnmedhtely following the febrile reaction, 
c IS usually preceded by bronchitis and is much commoner among 
nea\-\* smokers and elderly patients than among others. In Lemon’s 
experience it attacks men three times as often as it does women. Bron- 
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chopneumonia rarely of itself causes death but it is frequently found 
in the temunal stages of serious diseases, such as peritonitis The mfec 
tion usually is easy to control with sulfadiazine 

aspiration bronchopneumonia of gangrenous type 

This IS a grave complication usually caused by staphylococci strep 
tococci or fusiform bacilli Fortunately, this ty pe of pneumonia is rare 
The parenchyma of the lung becomes honeycombed b> multiple ab 
scesses of % ariable size and the bronchi are destroyed The disease runs 
a rapid course The most characteristic sj mptom is the expectoration 
of a large amount of purulent sputum, which has a sweetish offensive 
odor 

SUBPHRENIC ABSCESS 

Fortunately, subphrenic abscess js not a common condition It is a 
complication that may result from any inflammatory process m the 
abdomen or from any abdominal operation The thoracic compbea 
tions of subphrenic abscess constitute the greatest danger The dia 
phragm acts as an efficient barrier to the extension of thoracic infection 
to the abdomen but because of the direction of the lymphatic circu 
lation, inflammatory lesions m the subphrenic region ha\c a tendenc) 
to extend through the diaphragm into the thorax When thoracic 
complications occur, serious diagnostic errors are often made because 
the pulmonar) s> mptoms fna> be so striking that the patient is thought 
to have primary mtrathoracic disease Fairly frequently the first un 
portant symptoms and signs of a subphrenic abscess are caused by the 
extension to the thorax This is the reason that the diagnosis of a 
subdiaphragmatic abscess too often is made after pulmonary comph 
cations have occurred The existence of a free pleural space determines 
whether bronchial fistula, empyema or pneumonitis des clops after 
perforation of the diaphragm b> a subdiaphragmatic abscess If the 
visceral and diaphragmatic pleurae arc adherent to the diaphragm, the 
abscess perforates directly into the lung and causes pneumonitis and 
eventually bronchial fistula If the diaphragm is not adherent to the 
basal portion of the pleurae, perforation is followed by extensive 
empyema The empyema may subsequent!) rupture into the bronchu'> 
aTti We lepontd 6ava on eag^ty cases of 
abscess Thoracic complications were present m fifty tw o cases (6S 
per cent) of our senes Bronchial fistula, evidenced by cough and 
expectoration of large quantioes of pus, was present in thirtj n'o 
(40 per cent) of our cases The seriousness of delayed diagnosis of 
subphrenic abscess and the development of pulmonary complications 
IS shoxvn by the fact that m this senes the mortality rate m fift> t«o 
cases m xvhich thoracic complications were present was 44 per cent 
while the mortality rate m twenty eight cases in which thoracic exten 
Sion was not present was M per cent The presence of a bronchnf 
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fistula IS also of significance prognosticall) , since of thirt> -two patients 
who had fistula, sixteen (50 per cent) failed to survive The mortaliti 
rate m forty eight cases in ashich fistula was not present was 29 per 
cent 

Roentgenographic studies of the diaphragm with anteroposterior 
and lateral views taken while the patient is m the erect position are 
of great value in the diagnosis In this manner the presence of a fluid 
level under the diaphragm was demonstrated in 25 per cent of our 
cases Immobilit> and marked elevation of the diaphragm are sigmf 
leant Only by early recogmtion and treatment of subphrenic abscess 
will the thoracic complications be prevented 

PULMONARY EDEMA 

When operations arc performed on patients who have serious dis 
ease of the cardiovascular sjstem it is wise to be on the lookout foi 
pulmonary edema This is especially important when dealing with 
elderly patients who have hypertension or coronary heart disease, 
since many of these patients mav be on the borderline of cardiac de- 
compensation Pulmonars edema mav occur postoperatively among 
patients who have impairment of kidney function and among those 
who have undergone extensive operations on the genito urinary sys 
tern The commonest cause of postoperative pulmonarv edema is the 
parenteral administration of an excessive amount of fluid, particularly 
saline solutions Occasionally, pulmonary edema is precipitated by the 
administration of too much blood 

The diagnosis of pulmonary edema may be difficult It is impor- 
tant to recognize this complication early so that parenteral admmistra 
tion of fluid can be stopped immediately If the edema is severe it may 
be necessary to perform emergency venesection Such radical treat- 
ment is usually not necessary If possible, these patients should be 
placed in an upright position The intravenous administration of 
diuretics such as aminophy Ilinc and mersalyl (salyrgan) is one of the 
most valuable procedures Digitalis is often helpful If the edema is 
resistant to the usual measures, it may be necessary to administer 
oxygen under positive pressure This procedure should be used care 
fully in dealing with patients who are suffering from serious heart 
disease 

A. complete record of the fluid intake and output during the post 
operative period in all cases is the best means of obviating pulmonarv 
edema In general it is better to err on the side of too little rather 
than too much parenterally administered fluid 

ATELECTASIS 

Atelectasis is the most common pulmonary complication after ab 

ominal operations Schmidt, Mousel and Harrington’ have described 
'W pathogenesis The predisposing factors are (1) the type of opera 
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non performed (2) the position of the patient during the opcratum 
and (3) the effect of the anesthetic agent The immediate causative 
facton are decreased pulmonary sentiSation and inadequate endobron 
chial drainage During operations on the upper part of the abdomen 
in \shich the patient is under general anesthesia, there are several im- 
portant features uhich tend to produce postoperame atelectasis 
i^boiition of the laryngeal reflex makes it possible for infected secrc 
tions from the nasopharynx to be aspirated into the trachea and 
bronchi The course of the right mam and lower lobe bronchi is more 
direct than that of the bronchi on the left side The infected secre 
tions usually accumulate on the right side and arc not expectorated 
became ciliary action is inhibited and the cough reflex is abolished 
Retraction upward on either side of the abdomen compresses the 
diaphragm and the lower lobes of the lungs After the operation the 
cffccmcness of the cough reflex is reduced by the abdominal incision 

During operations on the kidncj, the patient lies on the side oppo 
sue the site of operation Secretions gravitate into the lower lung 
which IS spbntcd b\ the weight of the bod> Consequently, when 
atelectasis occurs after renal operations, it almost alwajs imohcs the 
dependent portion of the lung on the side opposite the site of opera 
tion 

A number of measures can be taken to prevent atelectasis. It is 
dangerous to perform operation during or immediately after an acute 
respiratory infection All elective procedures should be postponed 
until the patient has been free of symptoms for about two weeks If 
the patient has bronchiectasis chrome bronchitis or asthmatic bron 
^ chitis, It is advisable to delay elective surgical treatment until bronchii! 

‘ drainage can be established It is often advisable in such cases to oper 
ate later m the day after postural drainage or bronchoscopic aspira 
Cion has been instituted Bronchoscopic aspiration should be performed 
immediately after operation in cases of bronchiectasis 

Prolonged anesthesia should be avoided Abnormal secretions should 
be removed promptly from the nasopharynx, hypopharvnx and 
ttacheobronchul tree This is particularly important m ca'^es in v. hich 
lobectomy or pneumonectomy is performed immedntely after an 
Wj-'/ttaxviwv sfrwW. ».vt ^ttqcter aVv ani w 

breathe deeply Inhalation of a mixture of 5 per cent carbon dioxide 
md 9> per cent oxygen at regular intervals stimulates deep brcathiii!? 
Duni^ the postoperame stage htge doses of nircotitv ind sedatives 
should be avoided Abdominal bindei^ should not be applied so high 
that they impair the respiratory excursions The patient should he 
encouraged to cough up any sccreaon that accumulates in the trachei 
and bronchi Supporting the abdominal wall while the patient coughs 
decreases the pam and increases the effectiveness of tlie cough Bron 
chial secretions cm usuaUv be raised by coughing Deep breathm^' 
exercises and hyperventilation with carbon dioxide and oxygen are 
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suficient m most cases If these measures are not successful bronchial 
cathetenzation or bronchoscopic aspiration mav be necessarv These 
P'occdures should not be dela\ ed since the earlier atelectasis is diair 
ro«cd and treated the less chance there is of secondarv pneumonia 
dcvelopn^ In most cases postoperam e pneumonia is secondary to 
3’clectasis and could ha%c been prevented if the atelectasis had been 
treated earlier The results of earlv treatment of atelectasis are often 
dnmanc There is a rapid fall of temperature, pulse rate and respira 
ton. rate uhen proper drainage has been established Chemotherapv 
should be gi\en if pneumonia develops. 

PULMONARY EMSOLISM 

One of the most important and frequent postoperative complications 
IS pulmonarv embolism TTie sudden occurrence of a fatal pulmonarv 
embolism is one of the great trairedics of mcdicme For everv fatal 
seizure there are usualh nvo or three nonfata! attacks De Takats and 
Jesscr' haie observed that those patients who survive one attack have 
a per cent chance for another and that those who survive the sec 
f nd have a 12 per cent chance for a third attack \ incs* found that in 
farcts were multiple m '8 per cent of 125 cases in which pulmonarv 
infarction was proved bv nccropsv Barker Nvgaard. Walters and 
Pncstlev* rev icw ed a senes of 172 S28 operations performed at the Clinic 
and found that fatal pulmonan embolism occurred in 0 20 per cent of 
al! eases The tv pc of operation had much to do with the incidence of 
pu’monan embolus OnU 0 01 per cent of those patients on whom 
ihvToidectomv was performed had a pulmonarv embolus but this 
ci’**’pLcation occurred m 0 77 per cent of those cases in which splen 
ectomv W 1 S performed Pulmorurv embolism was more common after 
operations of lonu dura'inn and of great macnitudc than after other 
operations The incidence v\as hich after operaoons on the female 
peh 1 C organs in which there vvas mjurv to or hcation of branches of 
tfe iljc veins Operations in which considerable tissue was removed 
o” injured ard operations for carcinoma were likclv to be followed 
b\ puI'*'onarv emboli The incidence of thrombosis and embolus was 
crearer in cases in \s hich fev cr and infection w cre present tlun m other 
ca'cs. Pul'^onarv emlKtl sm occt rred twice as often after appcndcc 
'o’^v for ruptured appendix as after appendectomv for chronic or 
' ^»^3CTre appcndiatis 

Ca'^djc disease r^ an inip<^rtan» pred spoNinc factor to pulmonarv 
Wire’" hjs found tijt th % complication is most hkcU to 
<cci' n cases co*'cc'*isc fadurc, of rheumatic hcan disease, par 
tcujrls m ral s’c^os s ssrh ai ncidar filin^btion an! ff coronarv 

*nn d^'casc wj h r \»>c3rdtal infa'cti n 

I — 'cs* r e***! red i tl cr impo-xan* dis’url 3"ccs in the circubti n 
' b '■h ru\ lead to t^c n » t thr«> nl i an I res p ilmonarv 

c~- Kd sm. *n c hi >od p»cs'j"e n hVcK to fall after opcra'ion espe- 
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cioUy if the heart js damaged Movements of the legs arc limited and 
respiration is usually shallow In many cases the velocity of the venous 
return is reduced after operations A rise m the platelet count has been 
demonstrated postopcratively 

The imporrance of age as a predisposing factor has been stressed by 
many writers In Vines s senes 83 per cent of the patients Mere more 
than forrj years of age Pulmonary embolism is commoner among 
uomen than among men and ihc incidence is much higher among 
obese parxen^ than among others 

tf the accuracy of physicians so the diagnosis of pulmonary embol 
tsm and pulmonary infarction is to be increased thej should nor 
depend on the so called classic picture of cyanosis dyspnea pam 
hemoptysis and friction rub Unless there is obstruction to the venonj 
return from the lung m cases of pulmonary embolism pulmonarj 
mfarction MiU not occur This may expUtn the absence of clinical 
findings m many cases In per cent of Vines s senes of cases of 
pulmonary infarction no clinical findings were manifest The term 
Silent pulmonar) infarction has been given to this group Pampas 
a symptom m only J2 per cent of Vines s senes Hemoptj sis occurred 
m 18 per cent A friction rub was heard m II per cent When the 
cardinal signs are present it is often twenty four hours after the onset 

White” and Barnes have described the cardiac phenomena which 
occur in cases of massive embolism These have been attributed to 
acute dilatation of the right ventricle and pulmonary conus Increased 
pulsation loud systolic murmur, sccennwcion of the second pulmonic 
sound and friction rub may be noted in the second and third inter 
spaces fo the left of the srernum Dilatation and pulsation of the 
veins of the neck are often observed Cvanosis mav be marked Gallop 
rhythm js sometimes heard 

Airhoiigh acute pulmonary embohvm and acute coronary thrombosis 
hive many symptoms in common the pam of coronary thrombosis is 
usually substernal and is more severe and prolonged than that of p“l 
monary embolism The pain of pulmonary embolism is ware hkelv to 
be m the lateral portions of the thorax and may be influenced by res 
piration Severe dyspnea and cyanosis are more often obsened m 
cases of pulmonary embobsm than in case:, of coronary thrombosis 
There are electrocardiographic changes in many cases of acute pul 
monary embolism which arc valuable in its differentiation from acute 
coronary thrombosis 

Prevenhon and Trestmenl —The most important consideration lu 
treating a patient who has had a sublethal pulmonary embolus is 
prevention of subsequent emboli This can be accomplished 
efficiently by proper use of dietnnarol a compound isolated from 
spoiled sweet clover and later synthesized Barker Allen and Waugh 
hive given dicumarol to 497 suigical patients during their immediate 
postoperative convalescence The dose for each patient was determined 
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on the basis of the effect on the percentage of prothrombin. The pur- 
pose of giving dicumarol is to keep this benveen 10 and 30 per cent 
of normal. If the percentage of prothrombin is kept below 30 per cent 
of normal, thrombosis almost certainly will not occur. If it is main- 
tained above 10 per cent of normal, serious bleeding is unlikely to 
occur. Values for these prothrombin percentages should be determined 
by' doing determinations of prothrombin time an 10 per cent, 20 per 
cent and 30 per cent normal plasma diluted with prothrombin-free 
plasma or 0.9 per cent sodium chloride solution. This should be done 
every time a new batch of chromboplastic substance is used for the 
prothrombin time tests, because these substances vary considerably in 
potency. 

Dicumarol was given orally, 300 mg. the first day and 200 mg. the 
second day. Determinations of prothrombin rime were performed 
daily, beginning on the third day. On each day chat the percentage of 
prothrombin was greater than 20 per cent of normal, 200 mg. of dicu- 
marol was given. The prothrombin time was allowed to return to 
normal after the patient became ambulator)*, which was usually one or 
two weeks after operation. Barker, Allen and Waugh found that the 
increase of prothrombin time usually developed within twenty-four to 
seventy-two hours after the administration of dicumarol and that the 
effect persisted for from tv^’o to ten days after dicumarol was discon- 
tinued, When it was desirable to achieve a rapid elevation of the 
prothrombin dme, 50 mg. of heparin was administered even,* four hours 
until the percentage of prothrombin was less than 20 per cent of 
normal. When it was neccssar)*, because of hemorrhage, to control 
the prothrombin deficiency the patient was given a transfusion of 
freshly drawn blood and 60 mg. of menadione bisulfite intravenously. 
E-tccssive prothrombin deficiency in patients who were not bleeding 
was controlled by 60 mg. of menadione bisulfite alone. Thrombosis or 
embolism developed in only four cases and in three of these cases it 
occurred when the prothrombin time had dropped below the desired 
level 

Barker* has studied 180 cases of pulmonarj* embolism in which the 
patient was treated with dicumarol. None of these patients died of a 
subsequent embolism while the prothrombin dcficiencv* was adequately 
maintained. Only one patient in this series died of a second pulmonary 
embolism and this occurred after the prothrombin time bad returned 
to normal. It is interesting to compare this group with Barker’s series 
of 678 cases of pulmonar)* embolism in which no anticoagulant sub- 
'^'as used. Eighteen per cent of the patients in the second series 
died of a subsequent pulmonar}* embolism. 

The absolute contraindications to the use of dicumarol are: (1) 
renal insufficiency, (2) purpura, (3) blood dyscrasia with tendenej* to 
ol«d, (4) e.xisting prothrombin dcficicncj* and (5) subacute bacterial 
endocarditis. Occasional bleeding ■was the only untoward effect asso- 
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ciated with the use of dicutnarol Bleeding was moderate to se\erc m 
eighteen cases or less than 4 pet cent 

SUMMARY 

Pulmonary lesions are among the commonest of postoperative com 
plications Among valuable prophj lactic measures is the use of dicu 
marol to prevent pulmonary embolism Earlj diagnosis of pulmonary 
lesions is important because in many instances rccov erj of the patient 
depends on the promptness with which therapeutic metsures are in- 
stituted 
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RECONSTRUCTION OF THE COLUMELLA NASI. A METHOD 
advantageous for the FEMALE PATIENT 

Fred Z. Havens 

^^ARIO'Ls methods ha\e been described for the reconstruction of the 
columella. Most of these are designed to make use of tissue from the 
upper hp. One method is to cletate a flap on the upper lip A^ith its 
pedicle pheed lateralU and with its free end cursing down toward the 
center of the \ emiiljon border. T he tip of this flap is brought up and 
sutured to the tip of the nose After two to three weeks the pedicle is 
seiered and sutured into the site of the base of the columella The 
defect in the lip is closed b% direct suture. Another method is similar 
etcept for the fact that the pedicle is at the philtnim and the tip of the 
flap IS placed Iaterall> . 

s^l another method a flap comprising the region of the philcruni 
is raised with its tip at the upper border of the hp and its pedicle at 
(he \ennifion (jordcr The flevtlnlii\ of the lip permits the tip of the 
pedicle to be attached to the tip of the nose as the first step. Later 
the pcdicfc IS severed and transferred to the site of the base of the 
columella. 

By another method rwo pedicle flaps are elevated, one on either side 
of the philtrum and parallel to it. The pedicles are at the base of the 
respective nasal alac and the tips are at the vermilion border The two 
flaps are rotated medially and their tips attached to the tip of the nose 
Another method is to elevate a flap comprising the region of the 
phdtrum by making rwo parallel incisions on either side extending 
from the floor of each nostril to the vermilion border. The flap thus 
elevated is hned first with a skm graft. After the graft has taken, the 
a^chmenc at the vermilion border is severed and the lower end of 
the pedicle is brought up and attached to the tip of the nose. 

By still another method a tubed flap is formed from the mucous 
membrane of the lining of the upper iip placed so that its base js im- 
mediately underneath the site of the base of the columella. I.,atcr the 
site of the base of the columella is opened and the prepared tubed flap 

IS drawn through this opening and its tip sutured to the tin of the 
nose. 1 » r » 

Still another method is to prepare a suitable tubed flap on the back 

0 the hand or wrist. This later is transferred to the tip of the nose 

1 ne hand is held to the nose bv suitable splints during the period ncc- 
cs^rv for the flap to become attached to the nose. 

Each of these methods, except the one m vvluch the mucous mcm- 
•ranc is used and the one in which the skm of the hand is used, has 
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the disadvantage of causing more or less noticeable scarring of the 
Iip at the site where the flap was prepared. 

Recently a female patient came under my care who had lost the 
columella (fig. 397, a and b) and who was especially anxious to avoid 
noticeable scarring incident to its reconstruction. A small tubed flap 
was prepared in the submental region. Six weeks later the distal end of 
the tube was disconnected and reattached at a point on the right side 
of the chin (fig. 398). Three weeks later the other end was transferred 
to a point just lateral to the angle of the mouth. By means of succes- 
sive transfers at three-week interx'als, the tube w'as “svalked” up to its 



Fig. 399.-J and Posiopcrati\c appearance. A canilage implant has partial!) 
lorrcacd the saddlehacl. deformity. Inscnion of additional cartilage was proposed 
hilt refused 


final position to restore the columella. A coinplctcK satisfactor> 
columella was provided and the scarring at the points of successive 
attachment was quite inconspicuous (fig. 399, a and /;). The operations 
for the succcssitc transfers of the tube did not retjuire hospitalization 
of the patient. She continued wdth her duties except for a couple of 
days at the time of each transfer. 

In the case of a male patient the scarring incident to the use of a flap 
prepared from the upper lip, if noticeable, can be concealed l)v a 
murtachc. In the case of the female patient the method described 
avoids the risk of noticcalilc scarring »if the upper lip and in ilic one 
case m which I ln\c usctl it the result was excellent. 



SURGERY OF THE SPLEEN 


John dfJ Pemberton and Paul Kiernan 

There are today rather definite indications for the surgical pro 
cedure of splenectomj but its present status has been evohed niaml) 
through chnical experience rather than through physiologic or patho- 
logic knowledge of the spleen and its diseases, for we actually kno\\ 
httle about the splenic functions and are not much aided by pathologic 
studies of this organ 

Table 1 show s the clinical diagnoses and the hospital mortahty rate 
m cases which primary splenectomy was performed at the Ma> o Clmic 
in the jears 1904 to 1944, inclusnc AIjnj conditions for which sple 
nectomy was at one time performed arc no longer considered surgical 
Splenectomv because of the low operative mortality rate and the good 
results obtained, seems definitely to be indicated following trauma of 
this organ with resultant massive hemorrhage, either primary or sec* 
ondary, and m the treatment of hemolj tic icterus, hemorrhagic pur- 
pura and splenic anemia, or Banti’s disease 
Fairly frequently splenectomy is done because of interference with 
the blood supply of the spleen in other operations or as a secondary 
procedure to obtain easier exposure when removal of the organ is 
deemed necessary in operations on the stomach and pancreas and in 
the repair of diaphragmatic hernia 
An interesting indication for splenectomy recently has been advo- 
cated by Whipple*^ m the sui^ical treatment of portal obstruction 
with resultant ascites In one case he reported good results following 
splenectomy and left nephrectomy with anastomosis established be- 
tween the splenic and left renal veins, thus obtaining a direct and 
^ple commumcation of the portal and ca\ al systems and thereby re- 
lieving the load on the portal circubtion 
Indirect or direct trauma to the spleen may result in fracture of the 
organ or tearing of the splenic pedicle, w ith resultant massive hemor- 
rhage, either immediately evident or the more dangerous delay ed sec- 
ondary hemorrhage If the hemorrhage is not controlled by nomur- 
gical measures, splenectom\ shimld he advised, for other siirgitil 
procedures, such as artempr at suturing or picking, are nrciv effee 
tiv e 

Injury to the spleen more often results m heniorrhage when the 
organ is enlarged as a result of disease, such as malaria or Gaucher s 
disease, than when it is of normal size Gnndley* reported a rather 
high mcidence of splenic rupture in Chinese soldiers w ho hav e malarial 
splenomegaly, the injury* usually having been sustained by direct 
trauma over the upper part of the abdomen 
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John dfJ Pemberfon and Paul Kiernav 

There are today rather definite indications for the surgical pro 
cedure of splenectom} but its present status has been evolved mainly 
through clinical e\pcricnce rather than through ph) siologic or patho 
logic knowledge of the spleen and its diseases, for we actually know 
little about the splenic functions and are not much aided by pathologic 
studies of this organ 

Table 1 shows the clinical diagnoses and the hospital mortality rate 
m cases \vhich primary splenectomy was performed at the Mayo Qinic 
m the years 1904 to 1944 inclusnc Many conditions for which sple 
nectomy was at one time performed arc no longer considered surgical 
Splenectomv because of the low operative mortality rate and the good 
results obtained, seems definitely to be indicated following trauma of 
this organ with resultant massive hemorrhage, cither primary or sec 
ondary, and in the treatment of hemoly tic icterus, hemorrhagic pur 
pura and splenic anemia, or Banti s disease 
Fairly frequently splenectomy is done because of interference with 
the blood supply of the spleen m other operations or as a secondary 
procedure to obtain easier exposure when removal of the organ is 
deemed necessary m operations on the stomach and pancreas and in 
the repair oi diaphragmatic hernia 
An interesting indication for splenectomy recently has been advo 
cared by Whipple^^ in the surgical treatment of portal obstruction 
with resultant asCites In one case be reported good results following 
splenectomy and left nephrectomy with anastomosis established be 
tween the splenic and left renal veins thus obtaining a dnect and 
ample communication of tlie portal and caval systems and thereby re 
lieving the load on the portal circulation 
Indirect or direct trauma to the spleen may result in fracture of the 
organ or tearing of the splenic pedicle, with resultant massn e hemor 
rhage, either immediately ev idcnt or the more dangerous delay ed sec 
ondary hemorrhage If the licniorrlngc is not controlled by nonsur 
gical meisiires splenetr nn should be uhiscd for other stircitd 
procedures such as ittempr it suturing or picking ire rarcK cffcL 
rue 

Injury to the spleen more often results m hemorrhage when the 
organ is enlarged as a result of disease, such as malaria or Gaucher s 
disease, than w hen it is of normal size Grmdley * reported a rather 
high incidence of splenic rupture in Chinese soldiers who liave malanJi 
splenomegaly, the injury usually having been sustained by direct 
tnuma over the upper part of the abdomen 
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SpIenectom\ is usuallv not a difficult procedure Its approach nia\ 
be either abdominal or transthoracic, the former being more often em 
plo\cd A left rectos muscle splitting incision affords good exposure 
Some surgeons advocate preliminary ligation of the splenic artety at 
the superior border of the pancreas, along which this \essel courses 
but w e ha\ e not found this necessary In cases of splenic anemia, be 
cause of the mam dense \ascular adhesions betw een the spleen and its 


TABLE 1 — CLIXICAL DIAGNOSIS AND HOSPITAL ilORTALlTY RATE IN (LVSE'i 
IN WHICH PRIilARX SPLENECTOHY WAS PERFORMED IN THE 
YE.ARS 1904-1944, INCtLSI\X 


1 

Clinical Dta^osis I 

1 


Hospital Deaths 

1 

1 1 

^ Number 

Per Cent 

Sp'enic acttma 

1 

1 29 

10 7 

Heaclj-tic icterua 

1 1 


3 0 

nenionhapc purpura 1 

1:3 1 

1 ■> 

5 9 

PinuaoTa tnenaa 

62 

I ^ 

6 a 

Cnhosis of li\er 

•-8 

1 1' 

19 0 

ifyeloijenottS teuVemia 

46 

1 3 

1 6 5 

ChfjrLC lafeetioua ipI«iomej 5 al% 

40 


1 2a 0 

Ruituffd spleen 

14 

1 ^ 

21 4 

Sj-p^ilitic splcnonepalj 


1 1 

1 ; ? 

Ls'-rpocyiic splenoneffal' 

13 

0 I 

0 

f aacher’s di««5e 


1 '■ 

1 ^ 

27 3 

Tu1^itu1o«« of ‘plcen 


1 

1 ' 

10 0 

Otiff conditions 


1 78 

1 » 

16 7 

Total 


1 im.t 

\ 

0 4 


parietal peritoneal bed, there ma\ be much bleeding when the spleen 
i^ ele\atcd into the incision Tins can be well controlled b\ clc\ation 
the spleen quick packmc of the splenic bed and careful indmdual 
'csscis of the spicme pedicle Bleeding from the tom 
adh«ions m the parietal pemoncum can be controlled after the spleen 
has been rcmo\ cd 

Aside from the disease for which splcncctom\ is undertaken, the 
fiperatnc difiiculties, the condition of the patient as affected b\ asso- 
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ciated diseases and the like, there are rvvo important factors which ma> 
influence the operative hazards, that is, the presence of hepatic un 
pairment and the age of the patient These should always be taken 
into account in any critical consideration of the operative risk 

Hepatic damage is a common finding m connection with splenomeg 
aly For the most part it is limited to association with splenic anemia 
or Banti’s disease but occasional!) it may be found in cases of hemo 
lytic icterus of long standing The severity of the damage vanes 
usually in proportion to the duration of the disease and m our expen 
ence the degree of impairment, as determined by the bromsulfalein 
test, corresponds closel) to anatomic changes as determined by gross 
and microscopic examination All patients who are found to have 
moderate impairment of hepatic function should have preoperame 
treatment in an attempt to increase the reserve of glycogen Patients 
who have severe impairment of hepatic function, especially if ascites is 
present, are always poor operative risks and medical measures offer 
insufficient prospect of imDrovcment to warrant splcnectom), except 
at a tremendous hazard However, from a limited experience with a 
few patients who had Bantis disease with ascites and definite functional 
impairment of the liver, encouraging results have been obtained in 
about 50 per cent of the cases b> means of preliminar) omentopexj 
After an interval of three to six months these patients rev ealed •marked 
general improvement m health and improvement in hepatic function 
as was evident from the result of the bromsulfalein test At operation 
for removal of the spleen, the peritoneal cavity m all these cases uas 
practically free of fluid and all of the patients readil) survived the 
operation 

The age of the patient is an important and influential factor in the 
operative risk Contraiy to the opinion held by many, children and 
even infants endure splenectom) more easily than do adults of middle 
or advanced age Our experience in the entire senes of 1,003 cases in 
which splenectom) was performed shows that from the age of about 
forty years the hospital mortilitv rate rises continuous!) as the age 
increases (table 2) 

There should be mentioned m this connection another hazard faith 
common in operations on the spleen, that is, the development of post 
operative portal or mesentenc thrombosis In our experience, this com 
plication has been limited for the most part, to cases of splenic anemia 
Fourteen of the twenty nine hospital deaths in this group were caused 
by this complication The increase m the number of platelets in the 
circulating blood that commonly follows the removal of the spleen 
undonbtedlv plavs an impf’rtant role m this abnormal clotting of the 
blood but It is not the sole factor for in many cases the platelet count 
will rise to an abnormall) high level without any apparent tendenc) 
to the development of thrombosis Perhaps chronic endophlebitis of 
the splenic vein is the important contributing cause The postoperatn e 
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administration of anticoagulants such as hepann and dicumarol, which 
are apparently playing a ver>’ important role in the prevention of fata! 
pulmonat}’ emboli following all surgical procedures, is theoretically 
an excellent preventive measure in these cases but, owing to the rela- 
te e infrequency of the complication and the danger of hemorrhage, 
these drugs should not be emplo\ed as a routine measure for all pa- 
tients w ho undergo splenectomy. 

In those cases in which the patient postoperatively demonstrates 
either so-called “silent” or inflammator)* peripheral phlebitis, usuall) 
found present in the veins of the leg, or in which the patient shoiv% 
e\ idence of endophlebitis of the splenic or mesenteric veins, one should 


TABLE 2. — CASES I^ WHiai PRIMARY SPLENECTOMY WAS PERTORilED 
1904-1944, INCLtJsm:. 

HOSPITAL MORTALITY RATE, BY AGE 


Age, j cars 

Patients 

Hospital Deatii- 

Number 

1 Per Cent 

(y-9 

91 1 

4 

4 4 

10-19 

146 { 

1 ^ ' 

5 5 

20-29 

220 J 

! 17 

7 7 

30-39 

221 1 

16 1 

7 2 

4049 

127 1 

22 t 

12 4 

50-59 

nrn 

20 , 

17 4 

60-69 

31 1 

6 ] 

19 4 

70-79 

2 ' 

1 1 

50 0 

Total 

1,003 j 

1 94 ' 

1 1 

9 4 


not hesitate to administer hepann intravenously in doses of 50 mg. 
c'ery four hours and at the same time to begin administration of dicu- 
inarol by mouth. Usually 300 mg. of dicumarol is given the first day 
and 200 mg. the second day and the administration of heparin is 
stopped when the desired effect of the dicumarol has been reached, 
as determined by estimation of the prothrombin time (Quick’s 
method). It is our custom to mvntain the prothrombin deficiency at 
T 10 and 30 per cent of normal. This is easily accom- 

plished and maintained by daily estimation of the prothrombin time 
and administration of dicumarol wrhen needed. 

It IS of interest that in no surgical procedure at the Mayo Qinic in 
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« hich dicumarol has been administered and a satisfactory prothrombin 
deficiency maintained has there been a fatal pulmonary embolus * One 
may easily control hemorrhage, which infrequently occurs following 
the judicious use of dicumarol, by transfusion of fresh citrated blood 
or the intravenous administration of lai^e amounts (60 mg) of men 
adionc bisulfite (s)nthctic vitamin K) 

Splenectomy, as prev iousl> stated, has been proved to be of definite 
value in the treatment of hemolytic icterus, hemorrhagic purpura and 
splenic anemia and the following discussion will be confined to a sum 
mary of our experience in this group of diseases 

HEMOLYTIC ICTERUS 

The term “hemolytic icterus” is used as a diagnosis to include all 
cases m which there is increased hemoljsis of red blood cells within 
the bod>, coincident with regeneration associated with varuble jaun 
dice and splenomegaly 

The characteristic blood picture is a form of anemia m which the 
erythrocytes arc spheroid and microc> tic and are more fragile to hjpo 
tome saline solution than normal TTicy present a greater general 
diameter than do the normal biconcave red cells and, therefore, only 
With greater difficulty do they pass through the v cnous sinuses of the 
spleen These cells do not appear ui rouleaux formation, a fact which 
seems to make them more bablc to hemol> sis The increased fragility 
IS another factor which probably aids in their destruction That this 
destruction of erythrocytes takes place in the spleen has not been con- 
clusively proved but the fact tliat hcmoljsis ceases following sple- 
nectomv, although the cell characteristics remain unchanged, is good 
1 evidence that the success of splenectomy depends on the remov al of 
an organ which, because of its unique circulatory properties, is cap- 
able of destroying abnormal erythrocytes 
From June 30, 1911, to December 3l, 1944, inclusive, spIenectom> 
was performed in 233 cases in the Clinic in which the diagnosis of 
hemolytic icterus had been nude Seven of the patients died in the 
hospital, a mortality rate of 3 per cent 
Since removal of the spleen in cases of hemoly tic icterus is attended 
by only a nominal risk, since the benefits are, for practical purposes, 
cvsratvse and since there is danger of possvWt cwnphcations incident to 
neglect, such as the development of recurrent crises, gallstones and 
hepatic injury , splenectomy is definitely the treatment of choice in all 
cases In this senes of 233 cases of hemolytic icterus the incidence of 
cholecysuc disease was 71 2 per cent When the patient is seen in the 
crisis of the disease, the abdominal pam, jaundice, and particularK the 
direct van den Bergh reaction, which was a fairlv common finding 
in this series of cases, are likely to lead the examiner to conclude er 
roneously that the patient has obstructive jaundice In only three of 
the cases in this senes vv ere gallstones found m the common bile duct 
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WKcn the piticnt ttho ins hcmoUtic ictcrm n 1 nown to ha\c gall 
stones also and \shcn Jt is madsisablc to operate on both orgtns m t ic 
course of the same operation, operation on the spleen Minu a ti e 
precedence o\er that on the gallbladder 
Benefits of splcnectoniN become apparent \sithin t fen davs as 
evidenced by a rapid and progressive improvement of the 
There is a noticeable fading of the jaundice, beginning about the h tii 
postoperativ e day^ and b^ the end of ten daj s to cw o vv eelvS it has 
disappeared entirel) However, as previouslj stated, certain cnaraccer 
istic changes m the blood such as spheroid microc>tosis and increased 
fragihtj, of the er> throe) tes, commonl) persist throughout the hie oi 
the patient 

The late results arc equally gratiKing Of 162 patients on whom 
operation was performed fi\ c or more > ears ago and w ho w ere traced 
144 lived beyond the five jear period, giving a five year survival rate 
of 89 per cent The ten year survival rate was 81 per cent, the twentv 
jear survival rate was 67 per cent 

HEMORRHAGIC PURPURA 

Hemorrhagic purpura is a disease of unknown causation character 
ized fay hemorrhage from the mucous membranes, petcchiac, ccchv mo 
SIS and anemia Examination of the blood rev eals a low platelet count 
evidence of normal regeneration of the formed elements normal coag 
ulation time but delayed retractility of the clot, prolonged bleeding 
time and the absence of immature cells which are distmcuv e of leu 
kemia With these hematologic findings the diagnosis of the chronic 
form of hemorrhagic purpura of moderate severity usualK can be 
made without difficult) In the acute forms of the disease however, 
One must exercise great care in excluding other hemorrhagic diseases 
particularly apkstic anemia acute leiikemn hemophilia and svmp 
tomatic forms of purpura Examination of the cells of the bone mar 
row obtained by sternal aspiration is of great value not only in estab 
lishmg the diagnosis but also in determimng the prognosis The pres 
ence of normal regenerative changes in the er) throe) tes and particu 
larly the presence of normal megakaryocytes indicate that the cause 
of the decrease in the platelet count lies outside the bone marrow and 
that m such instances splenectomy can be undertaken with the as 
surance that postoperatively there will be an adequate increase in the 
number of platelets Conversely, if the bone marrow shows the ab 
sence of normal regenerative processes of erythrocytes or the presence 
of any immature leukocytes, splenectomy would be contraindicated 
Although the spleen frequently is not enlarged m this disease it has 
been regarded as a most important factor m its pathogenesis and the 
of splenectomy seems to support this belief 
The indications for splenectomj m this disease are dependent on the 
stage as uell as on the seventv of the disease In the chronic and 
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incipient forms of mild seventy, splenectomy is not recommended 
until medical measures, such as removal of foci of infection, have 
proved inadequate In cases of moderate severity, splenectomy should 
be considered not onlj as a means of immediatclj improving the health 
of the patient but also as a means of preventing a possible acute ex 
acerbation of the disease, when the risk of operation becomes greatlj 
increased In the acute forms of the disease, splenectomy is indicated 
when the diagnosis is definitely established Although the risk of op 
eration increases in proportion to the sexerity of the disease and to 
the duration of the acute exacerbation, splenectomy is the most certain 
means of preventing death from loss of blood or from bleeding into 
some vital structure, such as the brain or meninges 

The immediate results of splenectomy arc as dramatic as can be 
found m surgery Profuse bleeding which is uncontrolled b> all other 
measures, abruptly ceases with removal of the spleen and complete 
and, in most cases, permanent recovery follows 

From March 7, 1923, to December 31, 1944, inclusive, splenectonn 
was performed for hemorrhagic purpura m 153 cases with nine deaths 
a mortality rate of 5 9 per cent 

Late results have been as follows Of eighty-two patients on whom 
operation was performed five or more years ago and who were traced 
seventy-one lived beyond the five year period, giving a five year sur- 
vival rate of 86 6 per cent The ten year survival rare was 79 per cent 
Only two patients on whom operation was performed twenty years 
ago or more were traced Both of th«e are now alive and well 

SPLENIC ANEMIA 

Today, after much investigative work by various groups, wc prob 
ably know less than Banti’ thought he knew m 1883, when he first 
called attention to the syndrome and maintained that the hepatosple 
nomegaly was caused bv some unknown toxic agent that affected first 
the spleen and later the liv er This rather paradoxical statement is due 
to the fact that with time a number of conditions associated with 
splenomegaly and gastro-mtcstinal bleeding, which were formerly 
grouped under the heading of splenic anemia are today classified 
under different headings because of the fact that the cause of sple- 
nomegaly' in these conditions can now be established These include 
syphilitic splenomegaly, chronic infectious splenomegaly, Gaucher’s 
disease and certain types of leukemic splenomegaly There remains 
howev er, a relativelv large group of cases characterized by anemia of 
a secondary type with leukopenia, progressiv e splenomegaly, tendency 
to gastro-mtcstinal hemorrhage, cirrhosis of the liver and ascites, in 
which the disease runs a chrome course and is of unknown cause 
These cases therefore fit the designation of the clinical pathologic 
entity which we know as splemc anemia 

The spleen in this group often is enormously enlarged, sometimes 
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attaining the weight of 7,500 gm Of the three groups here discussed 
the pathologic picture presented b\ the Banti spleen is most character- 
istic The capsule is greatl> thickened and adherent to the parietal 
peritoneal splenic bed b\ \ascttlar fibrous adhesions Fibrosis and h> 
perplasia are diffuse throughout the organ and there are enormous 
dilatation and engorgement of all the \ascular channels The splenic 
arter> usuallj is tortuous and ns enlargement is far out of proportion 
to that found m the splenomegaK of similar dimensions associated 
\Mth other conditions The splenic \eins are distended and turgid and 
often show eiidence of adtanced cndophlebitis Hepatitis or cirrhosis 
of the h\er ina> or ma> not be an associated finding In this series of 
272 cases, definite hepatic impairment was noted m about 60 per cent 
Knisely,® in the Hull laboratories of the Unncrsirv of Chicago, 
adopted the method used b\ McNee" m stud>mg the mouses spleen 
hj the dissecting microscope and a \cr> powerful light and concluded 
that the tascular s\stem of the spleen m mammals studied is a closed 
one, small connecting channels bnking the arterial and tenous s\ stems 
Stimulated hi this \lacKcn7ie AVhipple and Wintcrstemer*' at the 
Spleen Clinic in New "V ork, repeated this work but concluded that the 
\ascular system is an open one, the splenic pulp prosidmg the onh 
connection benveen the anerial and \enous s> stems It is in these 
splenic pulp spaces, in the opinion of the group at Presb>tenan Hos- 
pital, that blood circulates and is stored for tarjing periods, coming 
into contact with phagocjtic white blood cells and histiocites They 
expressed the belief that these venous sinuses pla> a tremendous role 
m the pathogenesis of the abnormal spleen and the clinical picture 
In the opinion of Whipple and his co-workers'" the splenomegaly m 
Bami's syndrome is the result of hjpertension of the portal bed Ac- 
cording to them “The back pressure m the v cnous sinuses transmitted 
b> hjpertension m the veins causes the distention of the venous sinuses 
and narrowing of the pulp spaces This makes it more difficult for the 
hlood to pass from the arterial capillaries mto the pulp spaces This 
results in hemorrhages about the trabeculated artenes and at the per- 
tpherv of the follicles, with a Inter development of nodular areas of 
fibrosis— the typical fibroadenia described by Banti 
Thompson, Caughey, Whipple and Rousselot" of the same dime 
sredied the venous pressures of the splenic and peripheral veins sim 
ultaneously m cases of Banti's s> ndrome and a control group and found 
that m the cases of Banti s sj ndrome the pressure w as rvvo to fiv e times 
as great in the splenic vein as m the peripheral veins Cases of schisto 
somiasis were then studied because of the known obstructive factor 
the results were the same Roosselot and Thompson'® tried expen 
mentally to produce splenomegalv bj constriction of the splenic vein 
Either splenic atrophv or collateral circulation developed 
m the dogs without an mcrease m size of the spleen To simulate the 
esion produced by schistosomiasis thev then injected particles of silica 
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into the portal veins of dogs and m scxeral of the antmils, after nvo 
\ears, cirrhosis, hjperremjon of the splenic ^cin and splenomegah 
developed 

In 1940 Rousselot® summar»5»cd the opinion of the Spleen OmK 
group when he said that thc> were firml> convinced that the ctiolog) 
of Bantj’s syndrome might be cnurelv explained on a mechanical basis 
1 e , portal bed obstruction with an nssoented portal h) pertension 
the site being intrahepatic or exirahepatic 
One of us (Pemberton)* has repeatedly pointed out that the h>- 
pothesis of mechanical obstruction in the development of splcnomcgal) 
‘does not explain the cause of portal hypertension m those cases which 
are unassociated with cirrhosis of the liver and m which there is no 
demonstrable extrahepattc obstruction of the portal or splenic veins 
To assume that the obstruction may be present but not demonstrable 
at operation is not valid It is not jusnfiable to conclude that splenic 
or portal thrombosis found at necropsy after splenectomy was neceS’ 
sanly present before operarion In our experience, thrombosis of the 
splenic and poml veins is fairlv frcquentlv n complication of splencc 
rnmy in cases of splenic inemn Thus, of the twent> nine patients 
who died in the hospital thrombosis of the portal vein or its tribii* 
tanes was the cause of death in founecn Of the 116 subsequent deaths 
this was the cause in ten cases The decreased pressure m the splenic 
vein and the rapid rise of the platelet level both incident to splenec 
tomy, are factors espcciail> favorable to thrombosis 
Our clinical evidence seems to indicate that the enlargement of the 
spleen is pnmarv and hepatic involvement secondary, the enormous 
enlargement of the splenic artery present m these cases demonstrating 
an increased inflow of blood to the oigan and therefore active con- 
gestion The cause of this increased flow of blood to the spleen is not 
known The increase may represent a response to infection or hyper 
plasia or it may result from some derangement of the mechanism which 
controls the activity of the splenic vascular system 
The rationale of splenectomy m these cases may be briefly stated 
The operation lightens the load that has been thrown on the liver by 
reducing by at least 20 per cent the volume of blood entering the 
portal circulation and removes possible toxic substances originating m 
the spleen It removes the splenic factor m destruction of blood and 
produces adhesions for the cstablishincnt of collateral circulation 
Between December St, i9t8, and December Jl, 1944, inclusive spie 
nectomy was performed at the CHinic on 272 patients who had splenic 
anemia and Banri’s syndrome, twenty-nine patients died in the hos 
pital, a mortality rate of 107 per cent The effect of operation has 
been most gratifying even in many of the advanced cases in which 
hepatic damage was present TTiere are a rapid improvement of the 
inemia and a rise of the leukocyte count, followed by a general im 
provement of the health of the patient, as w ell as an improvement of 
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the hepatic function in a large percentage of cases, as determined b> 
the bromsulfalein test 

T^\o compbcations arc outstanding as the cause of death Of the 
nventj nine patients vho died m the hospital follouing splenectom) 
SL\ died of hemorrhage and fourteen of thrombosis The most discour- 
aging note in the results of operation for splenic anemia is the failure 
of splenectom) to check the hemorrhagic tcndenct complctch , thus, 
m this series of 272 patients who had splenic anemia, 108 (*10 percent) 
ha\e had one or more incidents of hemorrhage after splencctom> Of 
the 173 patients who had hemorrhage before operation, ninets -three 
(53 7 per cent) hate had recurrent bleeding after operation, but of 
the nmety-nme patients avho had no gross bleeding before operation 
only fifteen (15 2 per cent) had subscqucni: bleeding Clinical evidence 
would seem to indicate that the removal of a large, activel) congested 
spleen tends to check the progress of the sjndromc and thus, when 
the operation is performed in the earlj stages m the absence of esopha- 
geal and gastric \ances, bleeding does not occur subsequently because 
of the removal of the principal factor (actively congested spleen) in 
the production of portal h> pertcnsion, which in turn is the principal 
factor m the production of the varices 
The development of collateral circulation between the portal and 
caval systems, which reduces the pressure m the portal vein, may be 
aided surgically by scarification of the parietal peritoneum to promote 
Its adhesions to the v iscera and also by incorporation of a segment of 
omentum into the abdominal wall Instead of including pan of the 
omentum in the line of cleavage on closure of the wound, as is com 
monly done, a^trbnger closure will be obtained if the omentum is in- 
corporated into the abdominal wall lateral to the incision through stab 
wounds made through the different layers m a stepladder or staggered 
manner as one of us (Pemberton) has suggested We have had as yet 
no experience with the procedure advocated by Whipple previouslv 
referred to 

That esophageal varices already present may be effectively and 
safelj obliterated by the injection of sclerosing solution was first dem 
onstrated by (Drafoord and Frenckner ® Therefore, because of the dan 
ger of postoperative hemorrhage the injection of one of the sclerosing 
solutions into the dilated esophageal veins would seem warranted as a 
procedure to splenectomy in all cases of splenic anemia in 
" hich esophageal v ances can be demonstrated 
kate results have been as follows Of 208 patients on whom opera 
five or more years ago and who were traced, 114 
lived beyond the five year penod, giving a five vear survival rate of 
percent Tlie ten v ear survival nte was 42 per cent Thetwentv 
'ear survival rite wis 23 per cent 
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SURGERY OF THE STOMACH AND DUODENUM 
Virgil S Counseller 

In this consideration of surgery of the stomach and duodenum, I 
shall confine my remarks to those situations pertaining to benign ulcer 
of the duodenum, gastric ulcer and gastric carcinoma Since this sub- 
ject is large, as uell as extremeK important, and since the allotted space 
IS limited, the consideration necessarily avill be somewhat brief and 
perhaps inadequate My purpose then shall be to make the subject 
matter as practical as possible and perhaps useful 

DUOOEKAL ULCER 

It IS noteworthy that during the past few years the management of 
duodenal ulcer has become chicfiy a medical problem The patients 
treated surgically todav arc composed of that small group who hav e 



employed in the years 1928 to 194J inclusive 

intractable pain that do not respond to medical therapy and those who 
have repeated and massive hemorrhage, obstruction or perforation 
This group now has been reduced to between 15 and 20 per cent of 
patients who have duodenal ulcer Figure 400 shows the percentage 
of cases of duodenal ulcer in which operation was performed m the 
vears 1928 to 1943 inclusuc Whether these figures can or should be 
reduced still further will depend on further improvement m medical 
therapy and careful selection of patients for surgical treatment, es- 
pecially m cases m which there is any doubt regarding the advisability 
of operation The latter is often a difficult problem especially if the 
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patients are young Such patients are tensive and d>namic, they frc 
(jiicntlj fail to adhere strictK to medical advice, and their symptoms 
ina> fluctuate markedl> as a result of emotional disturbances The 
decision as regards treatment is the joint responsibility of the diag 
nostician and the surgeon and should be based on mutual agreement 

Associated diseases often add risks which would cause surgical pro 
cedures to be inadvisable except as emergencies The following case 
illustrates this point 

Case 1 —A man aged thirty >cais came to the Clinic in April I9-I’ His ap 
pendiv had been removed at the age of sixteen >eirs and his gallbladder had been 
removed at the age of tvvent> two jears Both operations had been done to re 
hevc indigestion but the paticnr had not been bcnclited In August 1941 a gascro 
enterostomy had been performed and also had faded to produce any relief He 
had gained iO to JO pounds (9 I to tJ6 kg ) In February, 1942, he had had an 
attack of abdominal pain chills fever and jaundice These symptoms had disap- 
peared for sev eral days but they had recurred subsequently The histor> certain]) 
v\as suggestive of an old duodenal ulcer with obstruction which had been re 
lievcd by gxstro enterostcim) but the recent attack w as suggestive of obstruction 
of the common bile duct bv a stricture or stone Roentgenologic examination of 
the stomach disclosed a gascrojejunal ulcer and an active duodenal ulcer In view 
of the obstruction of the common bile duct an evploratory laparotom) was car 
ned out on April ’0 194’ 

An incision was made m the upper part of the right rectus muscle and all the 
old scars were removed Tiie common bile duct was exposed without much diffi 
culty It was opened and a considerable amount of good looking bile flowed from 
the opening in the common duct together with some flakes of bile pigment The 
smallest scoop then met vv nh resistance at the ampulla of \*atcr A considerable 
amount of inspissated bile and sediment was removed from the ampulla It was 
possible to get onl) a small probe through the ampulla into the duodenum but 
scoops could be passed into it The duodenum was therefore, opened opposite the 
ampulla The probe was going through the ampulla all right Larger probes then 
were passed from the common bile duct through the ampulla Some more sed* 
ment was removed Examination with the finger inserted through the duodenal 
opening and into the p}lorus revealed that the ulcer was situated on the mesial 
wall of the duodenum between the p> lotus and the common bile duct close to 
the second •portion of the duodenum Part of the obstruction of the common b Ic 
duct apparently was due to the induration and mflammarion caused by the ulcer 
A retrograde curved forceps was passed through the ampulla of Vater without 
resistance and out through the opening in the common bile duct As the pauent 
had an active gastrojejunal ulcer as the gallbladder had been removed and as the 
u/ccr in the tl'uoaenum encroaefieef upon the common bife duct it was itiV sVa' 
the onl)' possible solution was to insert a large T tube so that one branch of the 
T vvould come through the ampulla into the duodenum Tlie end of the T tube 
was inserted about inch fl 9 cm ) into the duodenum through the ampulla and 
bile flowed through it frecl) In view of the patients age it vvas felt that he 
should certainly be treated medjcall) under close observation There was eon 
siderable edema around the gastro enteric anastomosis Both loops seemed to be 
free If anything further should have been done it would hive been necessatV 
to disconnect the gascro enteric anxstomosis and do a gastric resection 
believe should not be done unless « is absolutely neccssan Five grams of sul » 
thiizole were placed around the closed incision in the duodenum and lO the com 
mon bile duct and over the old gastro enteric anastomosis 
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The comalcsccncc ^'as unc'ciitful The jaundice disappeared rapidly and tlic 
patient Was sent Iiomc and adMsed to continue an ambulatory ulcer regimen He 
has continued to improve under medical thenp' 


It IS Significant, I think, that man> patients uith duodenal ulcer pre 
Mously have undergone an appcndcctomv or cholec> stcciomy with 
out much benefit, which indicates the importance of a careful analysis 
of the symptoms in some cases of duodenal ulcer, especiall) when the 
patient is obsen ed earl) in the course of the disease Acute fulminating 
appendicitis or severe acute cholec>strtis can hard!) be confused 
with ulcer, but the ulcer ma> exist simultaneous!) with appendicitis 
or choice) stitis A carefull) taken history often will reveal that the 
ulcer symptoms were preceded for several months b) mild s)mptom3 
which resemble those of appendicitis 

Gallstones that are associated with duodenal ulcer present a compli 
cation of considerable magnitude Should one perform a cholecystec- 
tomy, do a gastric resection, do a gastro cntcrostomv or leave the 
ulcer entirely alone^ First of all it must be clear that multiple simul- 
taneous operations increase the surgical risk and the mortality, there- 
fore, any additional gastric operation should be one of necessity Under 
such circumstances, the primary surgical procedure would no doubt 
be for the duodenal ulcer and the gallstones more likely w ould be an 
incidental finding However, given such a situation, a cholecystectomy 
IS desirable and this might easily modify the surgical procedure for the 
duodenal ulcer, that is, a gastro enterostomy would be much safer 
than gastric resection although not as desirable physiologically By and 
large, the method of procedure should be governed mostly by the 
)udgmcnt, skill and experience of the surgeon With a surgeon of hm 
iced experience the safer operation should be performed although a 
more radical one may be indicated Under subsequent medical care the 
patient may remain entirely free from s)mptoms after a conservative 
operation 

Gallstones ma) be associated with a duodenal ulcer of short duration 
and With mild symptoms In most cases, it is best to remove the gall 
bladder and continue to treat the ulcer medically One sometimes sees 
a case m which a duodenal ulcer will produce colic which sunulates 
that of disease of the gallbladder owing to the ulcer being m close 
wntact with the pyloric sphincter The symptoms occur suddenly 
The} are severe and arc associated with vomiting and abdominal sore 
ness At operation, the gallbladder is normal and does not contain 
stones The ulcer may be, and wsuall) is, indistinct and is situated on 
the mesial or posterior wall For this reason the ulcer is sometimes 
overlooked or perhaps one should sa) that it is not identified The 
patient does not obtain benefit from removal of the gallbladder since 
It IS not involved m the pathologic process 

The identification of a duodenal ulcer at operation m the absence 
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of great defomut) and edema or obstruction, is frequently sucK a 
problem that the surgeon may conclude that an ulcer is not present 
and close the abdomen There arc certain statistical data regarding 
duodenal ulcer that seem to me to be worthy of emphasis In the first 
place, 71 per cent of all duodenal ulcers arc situated on the posterior 
wall of the duodenum If the anterior wall does not contain an ulcer 
the only clue to the presence of an ulcer is fixation of the posterior 
wall, which vanes considerably depending on the size and extent of 
the inflammation This is especially so in the case of a hemorrhagic 
ulcer, which seems to be characterized by the absence of much inflam 
luaiion of the contiguous tissues Before concluding that an ulcer n 
not present, the surgeon should do one of tw o things He should pal 
pate through the gastrohepattc omentum and carcfulK examine the 
posterior wall of the duodenum adjacent to the pancreas for edema 
md for fixation to the pancreax He also should search for infiammaton 
stippling of the tissues around the head of the pancreas Should these 
maneuvers fail to disclose an ulcer, the duodenum should be opened by 
dividing the pylorus to penmt accurate inspection of the duodenal 
and gastric sides of the pylorvis 

An associated benign gastric lesion must constantly be kept in mind 
although It IS not a particularly common finding A duodenal ulcer 
may perforate onto the gastrohepatic ligament and retract the margin 
of the lesser curvature of the stomach in such a manner that the roent 
genologist cannot say whether the ulcer is on the gastric side or duo 
denal side This is sometimes very difficult to determine grossly or per 
haps I should say anatomically However, it is a dictum that a duo 
denal ulcer never passes ox er onto the gastric side and a gastric ulcer 
never passes over onto the duodenal side, but both a gastric and a duo- 
denal ulcer can exist adjacent to the pylorus, xvhich must be positively 
prosed A gastric resection is the operation of choice if both are 
present This decision is easilv made if the gastric ulcer is near the 
angle of the stomach since it is usually identified prior to operation 
In cases in which both types of ulcer exist, the potentiality of recur 
ring ulceration is too great to justify medical therapy In such cases 
the ulcers should be considered definitely surgical 

When an acute perforation of a duodenal ulcer has occurred the 
suc^il ptQceduce to be. dAiW cnottUMes. ^ vwy -Miuable 

Whether a partial gastrectomy or a closure of the perforation alone 
or combined with a gastro enterostomy is indicated depends m con 
siderable measure, on the time that has elapsed betxveen the pcrfora 
tion and the exploratory laparotomy Within the first four hours after 
perforation the risk of gastric resection is no greater than that of gai 
tro enterostomy but it does increase progressively from that point on 
A patient may be seen at a time when only simple closure of the per 
foration is desirable Not all acute perforations require surgical inter 
ference If leakage into the general peritoneal cavitv is not excessive 
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the perforation ma\ be closed b\ the omentum and the under surface 
of the liver, provided that a Wangensteen suction apparatus ade 
quatelv keeps the stomach and duodenum emptv for fortv eight to 
seventv-two hours This procedure, of course, is preferable but not 
often possible In the majonrv of cases m which perforation occurs 
the patients are bev ond the fourth decade of life Furthermore, the 
incidence of rccumng ulceration and subsequent perforation or gastro- 
lejunal ulceration after trastro enterostomv in this particular group of 
cases IS such that, m mv judcmcnt, gastnc resection is the operation 
of choice 

The surgical treatment of duodenal ulcer should have four main 
principles (1) the rehef of sv'mptoms (2) protection against compli 
cations, (3) protection against recurrence and (4) increase of life ex 
pectancv The surgical measure which will fulfill these requirements 


Duodenal Ulcer 
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ig 401 —Incidence of gastro-emerostomy, pjloroplasty and pamal gastrectomy 
for duodenal ulcer in the years 19’8 to 194? inclusire 

has been the subject of much discussion I am certam that more pa- 
tients with duodenal ulcer should be treated b\ partial gastrectom> 
than w as thought to be necessar> a few \ ears ago I am equallv’ certam, 
ow ev er, that it should not be a routine procedure in all cases regard- 
®f the age and i^ce of the patient and regardless of associated 
pathologic or debihtating conditions The purpose of partial gastrec 
tomy IS to remove that portion of the stomach w hich is the most fre- 
quent site of ulceration and to produce a permanent reduction of the 
^ gastnc contents or a complete absence of free h> dro- 

u one acid The amount of the stomach which should be removed to 
accompl^h this certainly vanes m different cases Most authors agree 
80 ^ never be less than 50 per cent and perhaps not more than 

per cent Total gastrectomv has been cmplo> ed b> some surgeons 
ut I can not feel that such a radical procedure is ever indicated m 
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benign ulceration either duodenal or gastric It is true that there is an 
occasion'll case in which the jeiunum Mill not tolerate the gastric con 
tents being passed directlj mto it without producing a jejunitis or a 
gastroje)unal ulcer In these cases it is necessary to remote the remain 
mg portion of the uotnach or rc establish the gastroduodenal con 
tmuity I shall consider this further under surgical procedures 

The changing character of the surgical procedures for duodenal 
ulcer at the Clinic from 1928 through 1943 is shown in figure 401 
In 1941 partial gastrectomy was performed m more cases than was 
gastro enterostomj and since that period the incidence of the two 
operations has \aned onK shghtlv In 1943, the two opcntions were 
performed about an equal number of rimes. Most of the patients who 
formerly would hate been treated bv pyloroplasty now receive medi 
ca! treatment Fundamental{> this procedure failed to alter the acidm 
of the gastric contents which is now known to be an essential require 
mcnc of the four principles of surgical treatment The fact that partial 
gastrectomy and gastro enterostomy each w ere employ cd alone m an 
ipproximateh eqiul nunihcr of eases indieates that at the Clinit we 
do not as vet hold to the opinion that partial gastrectomy should he 
performed as a routine procedure in all cases of dundeml ulcer Pi 
tients must be selected carefully for cither operation 

GASTRIC ULCER 

Gastric ulcer cannot be considered the same as duodenal ulcer for 
very definite reasons A duodenal ulcer rarely ever becomes malignant 
and a primary carcinoma of the duodenum is seldom seen The e\i 
dence that a gastric ulcer may become malignant is too great to be 
Ignored The ulcer '* ’ ' 

non Some gastric 
careful medical the • 

clinically or roentgenologically, whether the ulcer is malignant ac 
counts m part for the high percentage of patients who are treated sur 
gically for this lesion The percentage of patients who are operated 
on for gastric ulcer at the Clinic has varied between 40 and 60 m the 
past few years but during !94J this percentage rose to about 6S (fi? 
402) One can easily err m being too conservative in. the management 
of gastric ulcer I think it w ould be far safer to regard all gastric ulcers 
as mabgnant until it has been proved without doubt that they arc 
bemgn A great deal has been said and written about the value of the 
size of gastric ulcers m determining whether they are benign or mahg 
nant Large ulcers are not always malignant but if such ulcers arc sit 
uated near the angle of the stomach or high on the posterior wall the 
chances of their being malignant are great On the contrary, latg« 
ulcers which are situated on the posterior w all in the lower third of 
the stomach and have perforated onto the pancreas are usually benign 
Such an ulcer came under my obsertabon quite recently The ulcer 
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Has so large and the crater so broad and deep that I felt certain it was 
malignant The point of extreme importance was that if it had been 
malignant it would have been inoperable on account of the extensiv e 
mvoKement of the pancreas If it was benign then resection was pos 
sible To prove this point, I opened the stomach and took sections 
from various parts of the ulcer for immediate pathologic examination 
None of the sections showed 'in> evidence of ina\igninc> Grossly 
the ulcer appeared and felt like a carcinoma A partial gastrectomy w as 
performed and microscopic examination revealed that the ulcer was 
entirely benign In such a case, it would be very easy and unfortunate 
to decide that the lesion was an inoperable carcinoma The same type 
of lesion may occur high on the lesser curvature or in the cardia, but 
this IS not Ukely 


Gastric Ulcer 



emplo>ed in the >cars 1935 to 1943 inclusive 

Gastric ulcer is often of short duration and the patients are some 
V hat older than those who have duodenal ulcer In cases in w Inch opei 
ation IS not performed immediately, the patients should be treated in the 
hospital for two to three weeks This procedure usually is emplojed 
in cases in which the history indicates that the ulcer has been present 
for a short tune If medical treatment causes the ulcer to become 
smaller and to disappear as determined rocntgenologically and by gas 
ttoscopic examination, and if it causes occult blood to disappear from 
the stools, the treatment should be continued The stomach should be 
examined roentgenologJcaU> every three months for one \ car or 
oftener if symptoms return When this type of response is not obtained 
hy medical treatment, patients should be advised to undergo surgical 
treatment at once 


CARCINOMA OF THE STOMACH 

Carcmoina of the stomach has the same serious aspects as does car 
‘-iiioma anywhere else, namelj the lesion may be a silent one until it 




898 


MRMI S COUNSELLFR 


reaches an inoperable state Fortunately, more and more people are 
becoming cancer conscious and seek examinations earlier than they did 
formerly, hoxvever, ver>' few people seem to think nto months is a 
\er> long time, but m cases of carcinoma of the stomach it is a long 
time It IS sad but true that aldiough some very intelligent patients 
consult their physician within two weeks after the first appearance of 
gastric symptoms examination discloses that they have an inoperable 
carcinoma In some cases, carcinoma of the stomach may be inoperable 
when It first produces symptoms It, therefore, would seem advisable 
for patients w ho hav e reached the so called cancer age to hav e periodic 
examinations of the stomach nnd of the stools regardless of whether 
symptoms are present or not 
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tig 403 —Surgical rate resectability rate and ratio of pauents who underwent re 
section for malignant lesions of the stomach in the years 1928 to 1943 inclusive 

Figure 403 sho\v5 the surgical rate* and the resectability ratef w 
cases of malignant lesions of the stomach that were observed at the 
Chmc in years 1928 to 1943 inclusive This shows that the surgical 
rate and the resectability rate have increased in these years The m 
crease m the surgical rate perhaps can be attributed to the fact that 
patients who have a malignant lesion of the stomach now are consufc 
mg a physician somewhat earlier m the course of the disease than they 
did previously As a result, the patients now are m better physical 
condition when they first consult a physician Physical and roentgeno 
logic examination will not always disclose whether the lesion is re 

• The surgical rate is the ratio expressed in per cent, of the number of pa 
uents on whom operauon was performed to the total number of pauents hannp 
the diagnosis 

t The resectability rate is the rano, expressed in per cent, of the number oi 
pauents on whom resecuon svas performed to the total number of pauents on 
whom operation was performed 


Malignant Lesioru ol the Stomach 
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sectable If there is an\ doubt about the resectabilit\ of the lesion an 
exploratory laparotom) should be performed if the patient is not a 
poor surgical risk In manv cases m which the clinical and roentgeno- 
logic findings indicate that the lesion is not resectable, an exploratory 
operation will indicate otherwise. 

If there is no exidence of extensive imoUement of the regional 
htripK nodes when the abdomen is opened, there are certain signs that 
aid in determining the advisability of resection If the cul de-sac con 
tains more than the usual amount of fluid it is a verv ominous sign If 
there is considerable edema of the l«ion and if the ad;acent portions 
of the stomach are edematous, the prognosis is poor This is an indica- 
tion that the lesion is growing npidl> and that the regional Umphatio 
have been occluded by malignant cells This also ma> be the case with 
the lymphatics at considerable distance from the lesion and involve 
ment of the In er is most Iikelv The lesion max' appear to be resectable 
hut resection may be inadvisable owing to the debilitated condition 
of the patient On the contrary’, a lesion that is verv large and firm 
and associated with large lymph nodes, and perhaps is attached to the 
traverse colon or mesocolon max, at first sight, appear to be mop 
crable but it may be possible to perform an extensive resection of the 
stomach, omentum and perhaps a segment of the transverse colon 
Such a lesion is extending slowly regardless of the grade of malig- 
nancy It usually has been present for a long time but the patient gen 
erally is in much better physical condition than the appearance of the 
lesion would indicate 


SURGICAL PROCEDURES 

The ^rgical procedures most frequently employed in the treatment 
o uodenal ulcer, gastnc ulcer and gastric carcinoma are as follows 
gastro-enterostomy, an anterior or posterior Polya type of resection, a 
rot I, Shoemacker or Hoffmeister ty pe of resection, and total 
g sfrecromy^ Some surgeons prefer one type of operation in preference 
rn ^ believe that one tv pe of resection is applicable 

^ “ would seem preferable to be familiar with most of the 

ndaro procedures and apply them where indicated 
hp ^ Postenor gastro-entenc anastomosis is to function w ell, it must 
^ dependent portion of the stomach, directlv opposite 

stomach The stomach should be brought through the 
nn middle colic vessels so that there will be 

drainage of cither jejunal loop The proper 
jejunum to the stomach cannot be overestimated A 
Ncn posterior gastro-entenc anastomosis freguentlv is ob- 

ro 3 V ■"hich the operation was difficult to perform owing 

® mesocolon that is unusuallv short In 
uicpr » procedure is at all difficult to perform, it would be 

0 do an anterior gastro enterostomy There is no doubt that a 
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malfunctioning gastro-entcric stoma is liable to be folloax ed by a gas- 
trojejunal ulcer. HoA\ever, this is not the only cause of a gastrojejunal 
ulcer Figure 404 sho\^s a gastrojejunal ulcer and the surgical proce 
dures employed for the treatment of such an ulcer. 

Gastrojejunal ulcer (fig. 404, a) is practically always a surgical lesion, 
especially if it causes considerable disability. The preferable operation 
fo be done is to disconnect the )e)unum from the stomach, excise the 
jejunal ulcer, and close the defect in the jejunum transs crscly, and 
perform a partial gastrectomy. Occasionally it is necessary to t^ect a 



Tig 404 -a, Gasir«i)e)unal ukcr, b, a Jong proximjl loop «iH favor the ae\€lop 
menc of a stomil ulcer c, L-»hc>’s o|Kcauon, d, Pol>a Balfour operauon 

portion of the jejunum and do an end-to-end anastomosis If the 
original operation was a posterior gastro-enterostomy, one should per 
form some t>pe of anterior gastric resection, such as the anterior 
Polya-Balfour operation (fig 404, d} and an entcro-anastomosis, or the 
operation described by Lahey (fig 404, c) In the operation described 
bv Lahey, the proximal loop of the jejunum is applied to the greater 
curvature of the stomach This loop s^uld be long enough to permit 
the stomach to he well to the left of the spinal column without tension 
on the jejunum. The Polya-Balfour typ^ of resection produces a ItmS 
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proximal loop to the lesser curvature, in contrast to the Lahey opera- 
tion An entero-nnastoniosis is iinde at the most dependent portion of 
the proximal loop to permit adequate drainagC'of this loop, because a 
long proximal loop without drainage docs predispose to stomal ulcer 
(fig 404, b), usinlK within a ftw months 'Ihc rapiditx with which 
a stomal ulcer may form if the p>lorus is left intact is illustrated by 
the following case 

Casl 2 —A niariici] ^^oIlun, fifty one years of agt, cimc to the Clinic January 
17, 1945, because of severe pain m the left breast and below tbc left ribs The pain 
had been present since the previous July In 1935, a gastro enterostomy had been 
performed for chronic duodenal ulcer She had been well for four years, when 
ulcer symptoms had returned and another gastro enterostomy had been per 
formed higher on the stomach This operation had produced very little relief In 
February of 1944, the abdomen again had been opened and adhesions had been 
separated Pam bad continued and in May, 1944, a partial gastrectomy had been 
performed This resection had been of the anterior Polya type with a long prox 
imal loop to the greater curv aturc The pyloric end of the stomach had been left 
in place The following July, which was only two months after her previous op 
eration, the pain had returned, it had been equally as severe as it had been pre 
viously but It had been situated a little higher to the left The pain had been 
constant and severe under the left breast and had extended to the left side The 
pain had been relieved by the taking of food and milk and bicarbonate of soda 
A diagnosis of gastrojC]unal ulcer was made 

On January 29, 1945, operation revealed a huge gastroieiunal ulcer and an ac 
live chrome duodenal ulcer It was noted that about 2 inches (5 cm ) of the pyloric 
end of the stomach had been inverted and that the pylorus and duodenum had 
been left intact There was a large gastrojcjunal ulcer about the size of a silver 
dollar (34 cm ) which had perforated onto the left abdominal wall The gastro 
enteric anastomosis was then disconnected and about 4 to S inches (101 to 12 7 
cm ) of jejunum was resected and an end to end anastomosis made The remain 
mg portion of the pylonc end of the stomach with a portion of the duodenum 
including the duodenal ulcer, w ere excised and the duodenum was left open tern 
poranly A Shocmacker type of resection of the stomach w as performed Most of 
ihe lesser curvature and about 141 inches (3 81 cm ) more of the stomach were 
removed The poruon of the stomach corresponding to the lesser curvature was 
closed and the lower end of the stomach was anastomosed to the duodenum with 
three rows of sutures anteriorly and posteriorly The stomach was then sutured to 
the suspensory ligament of the liver to relieve tension on the suture lines There 
was a small leak at the suture line about the twelfth day but duodenal suction 
hy means of a tube introduced through the nose kept the stomach empty and 
ihe opcninj. was closed ci|.lit days later Convalescence was otherwise uneventful 

1 the patient was free of any distress 

I his case jIso illubtrates the jdvantige that nuv he gamed bv re 
establishing gastroduodenal contmuitx It also is fair to assume that 
ihe original operation perhaps should have been n Billroth I tvpe of 
gistric resection 

A benign gastric ulcer that is situated on the lesser curvature neir 
Ihe esophagus presents a difficult suqjical problem A total abdominal 
gastric resection or a transthoracic partial resection of the cardiac por 
lion of the stomach with reimplantation of the esophagus into the 
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Stomach is inadsisable and too radical, I belies e it is much safer and 
that physiologic processes are less disturbed if the t)pe of resection 
illustrated m figure 405 is performed The entire lesser curvature in 
eluding the ulcer and the Jotter half of the stomach is resected A 
small segment of stomach (fig 405, a) is saved and anastomosed to the 
jejunum by a posterior or anterior Polya type of operation (fig 
405, i’) Ic has proved to be verv useful 
Management of the Duodenal Stump --The closure of the duodenal 
stump in gastric resection for gastric ulcer or carcinoma is not the 
problem that it is in resection for duodenal ulcer Most deaths follow 
mg gastric resection for duodenal ulcer are due to leakage at the 
stump, which produces generalized peritonitis This difficult) arise' 
from not having sufficient tissue to close the end of the duodenum 
adequate!) and without tension The use of a crushing clamp on the 
duodenum in cases of duodenal ulcer is inadvisable since it usiialh 



je/unum I', anterior Polya type of resection 

destroys the only good tissue that is left to invaginate A smooth curved 
clamp IS preferable and is easier to remove If the ulcer is situated on 
the posterior wall of the duodenum and involves the pancreas, a clamp 
of an) type cannot be used In this instance, the outer wall of the duo- 
denum should be opened opposite the ulcer and the line of division 
extended around the duodenum ro the ulcer The ulcer can then bf 
excised and a sufficient amount of duodenal wall can be cut loose from 
the pancreas to permit eas) closure of the stump witlc^two rows of 
catgut sutures and a protecting row of interrupted silk sutures which 
brings the capsule of the pancreas to the outer wall of the duodenum 
A small Penrose dram placed under the gastrohepatic ligament seems 
to me to be v er) desirable If the stump does leak it can be immediate!) 
discovered and suction applied if this drain is used A small leak is of 
no consequence if suction ts applied early A subhepatic abscess or 
ceneralized peritonitis resulting from deliv cd drainage mav be avoided 



TOTAL GASTRECTOMY 

John M. Waugh and George T. R. Fahlund 

From 1884, at which time Conner® performed the first total gastrec- 
tomy m man, up to the present da>, total extirpation of the stomach 
has been accomplished successfully in a rapidly increasing number of 
cases Conner’s patient unfortunately expired on the table and it was 
not until thirteen years later that Schlatter^ in 1897 accomplished the 
first successful total gastrectomy in man His patient hved one year 
and fifty-three days, dying of a recurrence of the carcinoma 
The following year, 1898, an American surgeon, Brigham," success- 
fully performed total gastrectomy with csophagoduodenostomy, the 
first such operation performed on man Prior to that time esophago- 
jejunostomy was the method of anastomosis used 
From that period on there has been an ever-increasmg literature on 
the subject up to the present time. This increasing interest has been 
noteworthy, particularly during the past ten or fifteen years Prior to 
the report of Finney and Rienhoff* in 1929, the literature consisted 
almost entirely of isolated reports of successful cases Occasionally, 
there would appear reports of two or three cases but no series of any 
great magmtude was written up Finney and Rienhoff’s contribution, 
then, marked a milestone m the progress of surgery for carcinoma 
involving the upper confines of the stomach and it undoubtedly served 
as a great impetus for further development of the surgical approach 
to this problem They included a senes of 122 cases which had been 
reported m the literature up to that time Fifty-five of the patients, 
however, had a small portion of stomach left behind, although less 
than 3 cm m extent Thus, Finney md Rienhoff considered only the 
remaining sixty^seven cases as €X3mp}€s of true total gastrectomy’. The 
surgical mortaht) rate of these sixtj -seven cases was 53 8 per cent 
These investigators stated that the longest period of life following 
total gastrectomy was that in a case reported by Zikoff m 1911. His 
patient hved four years and eight months Recent reports of patients 
living more than five years follow mg total gastrectomy have appeared 
Since 1929 there have been a number of reports of senes of total 
gastrectomies done by various surgeons m the Umted States, Canada 
“ind abroad Thus, Lahev and Marshall'* reported a series of thirt> 
three cases, Graham,'® n^cnty-one cases, Morton,'® four cases, de 
Amesti,' mne cases, Walters, Gray and Priestley,*'' fort>'-three cases 
and Farris, Ransom and Coller,* twenty-nine cases 
Pack and McNeer,'** in 1943, completed an excellent collective re 
Mew of the literature on total gostrectomv for cancer and they in 
eluded an original report of twenty cases of their own For the total 
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of 303 cases reported, the operative inonaht> rate was 369 per cent, 
%\ hereas the surgical mortaUtv rate for the 298 cases of total gasirec 
tomy for cancer w as 37 6 per cent 
It was felt b) us that the time is now at hand when a complete con 
secutivc series of cases from a single surgical center would be of 
mrerest Thus a surgical monahty rate obtained from such a reli 
tnel> large number of cases wonld be more reliable than one taken 
from a collecme re\ic\\ of the literature, which obMously does not 
include all of the cases in which the outcome is unfortunate 
In out senes -wc began w ith the first total gastrcctom> perfonned 
at the Clmic bv Dr W J Ma\o m 1917 and rcMCwcd c\ery case up 



to and including 1943 Seventy set encases m all were found Cate was 
taken to include m this senes only tho:>e cases m which the entiic 
stomach from esophagus to duodenum was removed Figure 406 deiu 
onstrates the increasing frequenej widi which this operanon has bceR 
undertaken at the Clinic during the past four >ears (1940 to 194; 
inclusive) In 1943 total gastrectomy was performed in twenty cases- 
The over all hospital mortality rate for the group was 44 2 per cent 
The hospital mortality rate for the fortj four cases in which open 
tion was performed m 1940 to 1943 indosne was only 31 8 pci ccat 
as compared with 60 6 per cent for the thirty three cases m whicn 
operation wtis performed from 1917 to 1939 mcluswe In 1943, tota 
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gastrectomy was performed on twenty patients There were five deaths 
or a mortality rate of 25 per cent This is a most encouraging improve- 
ment, one which might seem attributable to refinements m surgical 
technic, in anesthesia, in preoperam e and postoperatn c care and to the 
use of chemotherapeutic sulfa compounds 
The age distribution of the sc\cntv-sc\cn patients ranged from 
thirty one years to seventy t\\o years In fact, two patients who were 
seventy-two years old survived the operation One of these cases has 
been reported previously by Giffin and one of us (Waugh)-® in 1941 
The average age for the entire group was 54 2 years 
Fifty-eight (75 per cent) of the total group were men and nineteen 
(25 per cent) were women The operative mortality rate for men was 
48 3 per cent as compared with 316 per cent for women This would 
seem to indicate that women, by virtue of sex alone, tolerate the pro- 
cedure of total gastrectomy better than men This probably is related 
to the problem of the ease of exposure in accomplishing the resection 
and anastomosis because of the ph>sical stature of the patient 
Walters”® 24 stated that the indications for total gastrectomy for 
carcinoma are as follows (I) The lesion should be confined entirely 
to the stomach without evidence of distant metastasis, (2) the entire 
stomach and the lower end of the esophagus should be sufficiently 
mobile to enable the surgeon to remove the stomach and to make the 
esophagojejunal anastomosis without too much difficultv, and (3) the 
general condition of the patient should be good, so that the risk as 
sumed is not too great 

There are a few other situations for which total gastrectomy was 
done in this senes, namely, large gastric ulcers high in the cardia in 
contiguity with the cardiac orifice of the esophagus which were im- 
possible to tell from malignant ulcers— five cases, lymphosarcoma in 
'olvmg the entire stomach or its upper portion, making it impossible 
to leave some of the cardia and still accomplish a wide enough removal 
—three cases, large sessile polyp occupying a large portion of the stom 
ach with a broad base high on the cardia— one case, and one case with 
CMensive polyadenomes cn nappe de Mcnetrier and polypoidosis (Kirk 
bn and Broders) 

In addition to these cases mentioned, there were nvo cases m which 
total gastrectomy was done for palliative relief in the presence of de- 
monstrable irremovable metastasis It is, of course, open to debate 
whether palbation should be attempted in such cases, the answer de- 
pends on “the philosophic outlook of the surgeon” as expressed by 
Graham However, one patient lived four months in relative comfort 
and the other was still living at last report five months after operation 
and Was m comfort 


In SLXty -seven of the total of seventy seven cases, gastrectomy 
"as done for carcinoma In the vast majority of cases, the carcinoma 
"as grade 3 or 4 (Broders) and in 28 4 per cent of the carcinoma 
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group there was i\o involvement of lymph nodes Ic is this Use obser 
vation, frequently made for years past, which affords the real incentive 
for carrying out such a formidable procedure as total gastrectomj on 
these patients A classification of the pathologic changes m these case*. 
IS given m table I 

Patients who survned tlie operation and were dismissed from the 
liospital were carefully followed so far as possible Thus, by follow up 
letters and by re-cxammation at the Ctmic, information as to the sub 
sequent course of the patient was obtained in all but elet en cases From 
these data, together with information obtained from the hospital and 


TABLE 1 — SUMMARY OP PATUOLOGIC CHANOES lit 77 CASES 
OP TOTAL CASTKECTOMY 



Climc records, a tabulauon of the survival rates of those patients on 
whom total gastrectomy had been done for malignant lesions of the 
stomach svas made and is herewith presented m table 2 * The impor 
tant fact revealed by such a tabulation is that more than half of the 
patients who survived total gastrectomy for carcinoma lived two or 
more years after operation 

In seven cases operation was performed for bemgn pathologic 
changes. Five patients survived operation and two of these have h«d 
for more than eight years and six jeare respectively and arc still alive 
at last report (February I, 1944) 

• We wish tQ express our gratitude to Mr Robert Gage of the Diviawi of 
Ihometry and Medical Statistics Mayo C3uuc for his aid in the calculation of tw 
survii al rates presented in table 2 and also for Ins constructive saggestions wbrrev 
needed m dealing with the statistics presented in this paper 
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Table 2 gi\cs an estinnte of the annual me of survival for the 
thirtj-cight patients who were dismissed from the hospital Although 
the senes is small m a statistical sense, and the rates obtained cannot 
be considered entirely rehable, it was felt that from these calculations 
a general picture could be visualized of the future of these patients 
who survived total gastrcctomv. For example, m the expenence of 
this group one notes that about SO per cent of the patients hve more 
than two vears following their operation Also, the longest hved pa- 
tient survived four ^ears 


TVBLE 2 — TOTAL GASTRECTOU\ FOR SIAUGNA-VT LESIONS OF THE STOitAai 
1917-1943, TNCLLSlVE SURVTV \L RATES FOLLOWTSC 
DIsmSSAL EROXI HOSPITAL 


Interval 

FoUowing 

Hospital 

Disniissal 

^ean 

Last Report 

Total 
Persons 
Living at 
Begmnjng 
of Intend ] 

1 

1 Person, 

1 \ears 

1 Exposed 

ProbabiUt> 
of Dying 
m Interval 

i 

Survival 

Rate* 

Per Cent 



0-1 

n 


3S 

32 S 

0 21M 

100 


'■fl 


20 

18 

0 2778 

78 5 




11 1 

10 

0 6000 

56 7 




3 

2 


22 7 

S-€ 

i 


1 

] 

1 000 

22 7 

0 


The ^culated probabiiiiy of living from the time of leaving the hospital to the begin 
mng of the interval 

t These include those patients who were operated on dunng 1943 and not traced 


ANESTHESIA 

The anesthetic agents emplojed in this senes of cases varied but 
inhalation anesthesia of some type was used m every* case In a few 
instances, regional block with procaine h> drochlonde w as employ ed 
adjunctively The anestheac agents included ether, mtrous oxide, 
ethy lene and cyclopropane The McGill intratracheal tube was made 
use of frequently in cases m w hich it seemed needed m order to main- 
tain an efficient airw ay In no instance w as spinal anesthesia used and 
our preference remains for intratracheally admimstered ether 

TECHNIC 

Whenev er it had been anticipated that total gastrectomy probablv 
Would be carried out, an upper left paramedian or upper midlinc 
incision w’as made However, m eight cases it was accomplished 
through an upper right rectus incision In one case an upper left 
transv erse incision w as used and in another a nght rectus together wnth 
a ^nsv erse mcision W’as utilized 

n no case m this senes was it found necessarv to divide the pent 
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oneal reflection of the left lobe of the liver from the diaphragm m 
order to aid m the exposure as advocated first by Turner"- 
The usual type of procedure consisted of the technic as outlined 
by Walters, Gray and Priestley** There were i few tariations m dc 
tail, as for example, m type of suture material used m making the 
anastomosis and so forth but the fundamentals for the most part ttete 
adhered to In table 3 a summary of the procedures employed is given 
In rvvo cases the method described by Graham'* “ xvas earned out 
Of course, m this procedure an entero anastomosis becomes obligatory 
because m cirrj ing out the technic the proximal jejunal loop is ob 
siructed Unfortunately m both cases m which the Graham technic uas 
used the patient died The first patient lived seven da> s, dying of bilateral 
bronchopneumonia following eatensue atelectasis Bronchoscopy was 
performed twice with only temporary benefit Necropsy re\ ealed an 


TABtr 3 — SURGICAL rROCUDUEES IX 77 CASES 


Type of Procedure ^ 

j Number 

Per Cent 

AntecoUc csiphagojejunostomy I 

: 37 i 

4S 

PoetcoliC ewphagojejunosiomy j 

ss 


1 

2 

1 1 

3 

1 L— 

' Tew 1 

” I 

100 


excellent condition of tiie line of anastomosis and there was no mdi 
cation of leakage The second pauent expired on the third postopef* 
tn e day Necropsy m this case revealed infarction of the jejunal 
tion of the anastomosis with resultant leakage and peritonitis This 
patient had an extensive lymphosarcoma and it was necessary to resect 
the jejunum because of the presence of a gabtro-cmenc stoma This 
probably caused the infarction 

Graham stated that in seven cases m which this tcchmc was utiiirw, 
there was only one hospital death Recently, it has been used by 
Sweet-*' m effecting esophagojejunostomy m three of seven cases w 
which transthoracic total gastrectomy was performed In all three 
cases the result -was successful without any evidence of leakage at tW 
anastomosis The procedure will require further use m order to com 
pare jc with the conventional end to side csophagojejunostomy which 
has been and is at the present time the favored tcchmc at the Clinic 

Esophagoduodenostomy was done in two of the earlv cases in this 
senes Both of these patients died in the hospital, one on the thift)' 
fifth postoperative day, the other on the third postoperative day ''' 
the first case, necropsy revealed local peritonitis, abscess and form^' 
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tion of fistula due to leal^age at the anastomosis The second patient 
died of a large intrapcntoncal hemorrhage (2 5 liters of blood) Such 
an anastomosis is possible onl> m the rare situations m uhich the 
duodenum is unusually mobile and the abdominal portion of the esoph- 
agus IS exceptional! V long and placed low on the lesser curxature of 
the stomach The duodenum is c\tensi\cl\ mobilized by incising the 
pentoneum just be\ ond the lateral edge of the second portion of the 
duodenum The duodenum is then freed b\ blunt dissection from its 
postenor attachments, a procedure which restores its cmbrjologic 
position as a midline organ with a posterior mesenter>, as desenbed 
ongmall) bj Kocher'® m 1902 

Pack and AIcNcer ha\ e pointed out that m the total group of re 
ported cases of total gastrectomy those m which csophagoduodenos 
tomy was done earned a mortahev rate of 40 7 per cent as compared 
33 9 per cent m those in which esophagojejunostom) was done 
This, together with the technical difficulties encountered m perform 
ing esophagoduodenostom) , has led them to abandon the procedure m 
favor of esophagojejunostomy 

In one of the early cases m this series anastomosis follow mg total 
resection of the stomach could not be effected Thereupon the end of 
the esophagus was tied off and dropped back, the duodenum was 
closed and )ejunostom> was performed The paoent died on the fourth 
po^operative da> and necropsy revealed beginning punilent postenor 
mediastinicis, early vegetative mitral endocarditis and bilateral bron 
chopneumoma 

Total gascrectom> has been accomplished through the transthoracic 
^nsdiaphragmatic approach by Churchill and Sweet® ^ m two cases 
hsophagojejunal anastomosis was done but both patients died In one 
case there was leakage at the site of anastomosis, while m the other 
there was widespread sepsis from soihng at operation but the suture 
line was intact 

iMore recentlv, m 1943, Sweet"* reported seven cases of total gas- 
trectomj by the transthoracic route He included, m this group of 
cases, rvv o done by Churchill and himself referred to prev iousl> The 
patients recovered without major complications In all cases, 
the choice of transthoracic approach resulted from the fact that the 
tumor was close to or had actually invaded the cardia and m some 
cases the lower part of the esophagus as well The decision to remove 
he entire stomach was made on the basis of wndespread involvement 
of the organ 

In our opinion w hen there is no cUnical inv olv ement of the low er 
end of the esophagus as determined by roentgenoscopy with the 
3num meal or esophagoscopv and when there is no difficulty m 
swallowing and yet there is diffuse mvolvement of the stomach Iikelv 
to entail an extensiv e resection or total gastrectomv , such resection is 
esi done abdominally It would seem that the abdominal approach 
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oncal reflection of the left lobe of the liver from the diaphragm m 
order to aid m the exposure as advocated first by Turner'” 

The usual type of procedure consisted of the technic as outlined 
by Walters, Gray and Priestley** There xserc a few variations m dt 
tail, as for example, in tjpc of suture material used m making the 
anastomosis and so forth but the fundamentals for the most part were 
adhered to In table 3 a summary of the procedures emplo> ed is given 
In two cases the method described by Graham*® ** was earned out 
Of course, in this procedure an entero anastomosis becomes obligatory 
because in carrying out tlie torlmic the proximal jejuna! loop is ob 
structed Unfortunately inbothcascsinwhich the Graham tcchnicwas 
used the patient died The first patient lived seven day s, dying of bilateral 
bronchopneumoma following extensive atelectasis Bronchoscopy was 
performed twice with only temporary benefit Necropsy revealed an 


TABLE 3 — SURClCAL PROCEDURES IS 77 CASES 


Type of Procedure 

j Number 

Per Cent 

»- ^ -u . _ 

1 37 

48 


Z» 

4S 

( 

2 

3 

1/ " , -1 

2 

1 

I 

3 

1 

Total j 

1 77 

100 


excellent condition of the line of anastomosis and there was no indi 
cation of leakage The second patient expired on the third postopera 
tive day Necropsy in this case revealed infarction of the jejunal per 
tion of the anastomosis with resultant leakage and peritonitis This 
patient had an extensive lymphosarcoma and it was necessary to resect 
the jejunum because of the presence of a gastro enteric stoma This 
probably caused the infarction 

Graham stated that m seven cases in which this technic was utilized 
there was only one hospital death Recently, it has been used by 
Sweet''* m effecting csophagojejunostomy m three of seven cases m 
which transthoracic total gastrectomy was performed In all thr^ 
cases the result was successful without any evidence of leakage at the 
anastomosis The procedure will require further use m order to com 
pare it with the conventional end to side csophagojejunostomy which 
has been and is at the present time the favored technic at the Chmc 

Esophagoduodenostomy was done m two of the early cases m tfus 
series Both of these patients died in the hospital one on the thirty 
fifth postoperative day, the other on the third postoperative day *** 
the first case, necropsy revealed local peritonitis, abscess and forma 
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proxunal portion of jejunum, thus relieving pressure on the duodenal 
stump, and also prevent regurgitation of bile up the esophagus, which 
can be a distressing postoperative s>*mptom. 

Note v-’ss made of the type of suture material used in the anastomo- 
sis. In five cases only catgut ^vas used, in nventy-eight only silk, 
uhereas in forty-four both silk and catgut were used (inner row of 

TABLE 4. — TOTAL CASTRECtOilV UTTH ^VSSOaATED 
SURGICAL PROCEDURES Of 16 CASES 

Associated Surgical Procedures Cases 

Remo^’al of portion of pancreas itself 5 

R«^val of portion of capsule of pancreas. . 3 

1 

1 

old opening in 

jejunum . 1 

Resection of IS inches (46 cm ) upper jejunum and mesentery and old 
gastxo-enterostomy with end-to-end anastomosis for ulcerating lym- 
phosarcoma 1 

Total.,.. lie 

running catgut and outer row of running or interrupted silk). In 
luncteen (43.2 per cent) of forty-four cases in which both types of 
suture material were used, the patient died. Likewise, in twelve (42.9 
per cent) of the nvent>'-eight cases in which the anastomosis was made 
'viA silk alone, the patient died. Hence, no difference in surgical mor- 
talit}» could be ascribed to the type of suture material used. 

TABLE 5. — ^HOSPITAL SUKVn'AL ACCORDLVG TO IM3IEDIATE 


POSTOPERATIVE 5IETHOD OF FEEDING 


Jlethod of Feeding 

Total Cases ' 

1 

Survived Operation 

Number 

Per Cent 

Jejunostomy tube . 

Nasal tube ... 

42 1 

19 

45 

No tube method . 

14 

10 

71 

Total. 

“7 ! 

43 

56 

— — 





One of the^ problems in the postoperative care of patients after total 
gastrectomy is the question of feeding during the first few days after 
^peration. This was accomplished by the use of a jejunostomy tube in 
ortj’-two (54.5 per cent) of the seventy-seven cases, and by means of 
^ n^l tube passed into the distal limb of the jejunum in nventy-onc 
V27.3 per cent) of the group. By such means, water was first given 





TOTAL GASTRECTOMY 913 

therapy used in the treatment of postoperative complications likewise 
has aided in materially reducing the surgical mortality rate 
Bronchoscopy was performed in four of the seventy-seven cases In 
three of the four cases the patient survived In these three cases bron- 
choscopy was performed immediately after the operation was com- 
pleted In the fourth case left massive atelectasis developed on the 
fourth postoperative day Roentgenograms of the thorax on the sec- 
ond and third postoperative days were negative Bronchoscopy was 
performed on the fourth postoperative day and again on the sixth day 
With considerable improvement of expansion of the involved lung 
However, the patient expired seven days after operation The value 
of bronchoscopy immediately after operation m those cases in which 
aspiration of blood and mucus into the bronchi is suspected is evident 
and Its almost routine use after total gastrectomy should appreciably 
diminish pulmonary complications Its value has been stressed by 
Mocrsch^® and it will undoubtedly be utibzed more and more in the 
future in extensive surgical procedures m the upper part of the ab- 
domen 

Blood transfusions were given freely to patients whenever needed 
Thus, fifty-rune (76 6 per cent) of the seventy-seven patients received 
from 500 cc to 2,000 cc of whole blood postoperatively. Other 
supportive measures, of course, were carried out as well For example, 
fifty one (66 2 per cent) of the total group were placed m an oxygen 
tent for one or more days after operation 

POSTOPERATIVE COMPUCATIONS 

Bronchopneumonia, with clinical symptoms and signs together with 
roentgenologic evidence, occurred postoperatively in twenty-three 
cases (299 per cent) (table 7) Although It was the most common 
postoperative complication only six patients succumbed with bron- 
chopneumonia as the chief cause of death (table 8) Part of this 
salvage is due to chemotherapy, while a good share of credit must be 
a recent awareness of the importance of prophylaxis against, 
and the early treatment of, pulmonary atelectasis with its resultant 
Irequent bronchopneumonia Thus, after operation patients were en- 
couraged routinely to cough frequently, to take frequent deep breath- 
ing exercises and to move about frequently m bed Often they were 
orced to breathe deeply by means of inhalations of carbon dioxide 
*^'^0 to three minutes every hour for the first thirty six to forty- 
sight hours after operation In 66 2 per cent of the total cases patients 
jycre placed in an oxygen tent for one or more days prophylactically 
kin the average, they remained m the tent about four to five davs 
unless defimte pulmonary pathologic changes were present We feel 
Satisfied that, had bronchoscopy been utilized more often than it was, 
kj complications would probably have been less Pos- 

sibly It should be performed routmdy after operation An intra- 
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Via the tube about /orty-eight to seventy-two hours postoperauvclj 
This was then follo'ved soon aftenwrds by administration of high 
calonc, high vitanun food containing adequate protem fat and carbo 
hydrate for bodily needs No method of such tube feeding was used 
in fourteen (18 2 per cent) of the sescnt>-se%en cases 

From table 5 it can be seen that the hospital survival rate m the three 
groups u-as rougWy the same, cACcpc in rhose cases in which jejunos 
tomy was performed This might be cxplamcd b> the fact that jejunos 
tomy was frequenth used in cases of poor risk iihich at the time of 
operation, seemed to be the ones m which postoperative difficulties 
would be most hi ely to occur Hence, no deductions can be made 
fairly from these figures 

The average length of hospitalization for patients with neither 
je)unostomy tube nor nasal tube was twenty-four dajs, those with 
jejunostomy were in the hospital an average of thirty days, while 


TXBLt 6 — BFrECT OF tTTE IMMEOMrE POSTOFERAnxX iIzmOD 
OF feediso on tme txiiE IN winoi ormrs 
WERE BEOON 



1 Average Number of Fostoperative Days 

Type# of Dietary Teeding 

No 

Tube Used 

Jdunostomy 
^ Tube Used 

Na»] 

Tube Used 

Water by mouth 

Water by tube 

5 4 

4 1 

4 7 

orrnula by tube 


' 5 2 

55 

iquid d et by mouth 

9 0 

! 13 6 

13 3 

Several soft meals taken daily 

14 0 

1 19 9 

17 2 

I 


those with the nasal tube method of feeding remained an average of 
twenty-four days The total average hospitalization for the entire senes 
was Uventy-six days (varying from fifteen to sixtv five days) 

In those cases in which neither jejunostomy not rusal tube feeding 
was used, advancement of the diet to soft meals ivas of necessity eon 
siderably faster than m those cases m which one of the former meth 
ods was used (table 6) 

As stated previously, the hospital mortahty rate m this senes w-as 
reduced from 60 6 per cent m tlie cases in which operation was per 
formed from 1917 to 1939 inclusive to 31 8 per cent dunng the past 
four years, 1 940 to 1 943 inclusive, and 25 per cent during the last year 
1943 Giemotherapy has been in use at the Qinic for this same cor 
responding time and has undoubtedly played a role m this reduction 
of the mortahty rate In nearly all cases of total gastrectomy 5 gtti of 
sulfathiazole or sulfanilamide has been placed directly into the pent 
oneal cavity routinely Occasionally, the dose was 10 gm Chemo 
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therapy used in the treatment of postoperative complications likewise 
has aided in matenallv reducing the surgical mortalitv rate 
Bronchoscopy was performed in four of the seventy-seven cases In 
three of the four cases the patient survived In these three cases bron- 
choscop) was performed immediatelv after the operanon was com- 
pleted In the fourth case left massive atelectasis developed on the 
fourth postoperative day Roentgenograms of the thorat on the sec- 
ond and third postoperative dajs were negative Bronchoscopy was 
performed on the fourth postoperative day and again on the smh day 
With considerable improvement of expansion of the involved lung 
However, the patient expired seven davs after operation The value 
of bronchoscop} immediately after operation in those cases in which 
aspiration of blood and mucus into the bronchi is suspected is evident 
and Its almost routine use after total gastrectomv should appreciably 
dimmish pulmonary complications Its value has been stressed b> 
Moersch'* and it will undoubtedly be utilized more and more m the 
future m extensive surgical procedures in the upper part of the ab- 
domea 

Blood transfusions were given freely to patients w henev er needed 
Thus, fifty-mne (76 6 per cent) of the seventy-seven patients received 
from 500 cc to 2,000 cc of whole blood postoperaovelv. Other 
^pportive measures, of course, were earned out as well For example, 
fifty one (66 2 per cent) of the total group were placed m an oxjgen 
tent for one or more days after operation 

POSTOPERATIVE COMPLICATIONS 

Bronchopneumonia, with cbnical symptoms and signs together with 
roentgenologic evidence, occurred postoperam elj m twentj -three 
cases (299 per cent) (table 7) Although It was the most common 
postoperative comphcation, onlj six patients succumbed with bron- 
chopneumoma as the chief cause of death (table 8) Part of this 
salvage is due to chemotherapj , while a good share of credit must be 
given to a recent awareness of the importance of prophylaxis against, 
and the earlj treatment of, pulmonary atelectasis with its resultant 
sequent bronchopneumonia Thus, after operation paaents were en- 
couraged routmely to cough frequently, to take frequent deep breath- 
yig exercises and to move about frequently in bed Often thej were 
lorced to breathe deeply by means of inhahtions of carbon dioxide 
to three minutes ev erj hour for the first thiny-SLX to forty- 
cjght hours after operation In 66 2 per cent of the total cases patients 
w ere placed in an oxj gen tent for one or more days proph> lacticall> 
On the average, they remained in the tent about four to five davs 
unles defimte pulmonarj pathologic changes were present We feel 
satisfied that, had bronchoscopj been unlizcd more often than it was, 
pulmonary complications would probablv have been less Pos 
sibly It should be performed routmelj after operauon An mtra- 
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tracheal tube offcR the advantage that anesthetists can remove secrt’ 
tion during and at the completion of the operation if it appears in 
the trachea. 


Table 7 — postoperative complicatiosn 


1 

1 

CwnplicattoR 

1 

Number 

Per Ceot 
of 

77Cas« 

Btonchopntuwvoma ' 

23 

30 


14 


Cafdiac failure i 

ll 



I s 

1 

Prolound shock 1 

' 7 


Wound inleclion ! 

' 7 


Others* 

” 1 



Pack and AicNeeri* hate pointed out the value of the in;tfctionof 
eucupine in oil into the intercostal nerves from the sixth to the 
eleventh thoracic interspace as described by Bartlett and by 2olbng» 
as a means of prophylactic treatment for pulmonary atelectasis In a 


TABLE 8 —CAUSE OP DEaTO IN 34 CASES POllOtVIlJO 
TOrAE CVSTRECIOMY 


Cauae of Death 

Cases 

Per Oat 


16 

47 





? 1 

6 ■ 


i 

3 


I 

3 

1/iema ui vueaut uu u^«.iauiie Uuie^ 

Left pkural hemorrhage (traumatic perforation of 

1 

3 

left side of diaphrs^) 

1 

3 

CbniciU diagnosis (no necropsy) 


12 

3 

Bron^opneumonia 

Cardiac failure 

4 

1 

Total 

34 

100 


large proportion of cases this pioccdme abolishes pain from the vvounii 
ind enables the patient to pass through rite first too to font post- 
operative days requiting only an occasional injection of tnotphine- 
Furthermore it usually enables the patient to maintain the normal pre- 
operative level of pulmonary vital capacity. 
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Peritonitis was the most cominon cause of death (t\\ent>'one 
or 61 8 per cent) In table 8 it will be noted that m sixteen ot the 
t\venty>one cases of peritonitis there was evidence at necropsy o 
leakage at the hne of anastomosis This fact should serve as a vvarmnp 
to the surgeon m making the anastomosis to use extreme diligence in 
every step and to place each suture with great accuracy I-'®® 
such care and skill are exercised, there will be occasions of leakage due 
in aU probability, to the poor blood supply to the lower end ot the 
esophagus . , . 

Cardiac failure occurred in eleven cases {14 3 per cent) but was the 
cause of death m only one case (tables 7 and 8) Pulmonary ederna, 
due to acute heart failure, occurred in only one case and w^ prob 
ably the cause of death there This, too, is a credit to the care^l post- 
operative management of these paaents Thus, xvith prompt and force 
/a] therapj, m nine of eleven cases of cardiac failure the patients were 
salvaged v i i 

The other frequent complication was that of impending shock in 
pracucally all of the cases in recent years fluids were administered 
intrav enously while the patient was on the operating cable and whole 
blood was employed at the slightest indication of impending shock 
Hence, we perhaps should limit our remarks to stating that the prob 
lem of shock m this group was essentially one of prevention In no 
case Was shock the primary cause of death 
Wound infection occurred m seven instances which is surprisingly 
low considering the fact thic an open anastomosis was used m a field 
the esophagus notorious for pathogenic bacteria In no case was the 
infection severe and tlie fascial structures remained intact m all in 
stances (table 7) 

Other postoperative complications were occasional or infrequent 
and are listed m table 7 

Particular notice was made m reviewing these cases as to whether 
or not there was an unusually marked tendency toward the develop 
went of severe anemia In only four cases vvas the anemia of note 
uorthy seventy and in all the use of iron therapy produced prompt 
improvement In two of the four cases there were numbness and tin 
ghng of the extremities together with moderately severe glossitis 
Blood smears were negative for pernicious ancmi'i and the symptoms 
promptly disappeared after administration of large doses of vitamins, 
particularly of the B complex 

Transient diarrhea w as occasionally noted during the patient s post 
operative penod m the hospital, but m onl> one instance was there 
pCKistent diarrhea after the patient was dismissed 
Stricture at the site of anastomosis which necessitated dilatation b> 
means of esophageal bougies occurred in two instances Both patients 
bovicv'cr, obtained adequately functioning stomas and were able to 
resume their regular diets after such manipulation was carried out 



PERFORATED PEPTIC ULCER REVIEW OF NINETY SIX 
CASES 

B Marden Bwck and Ralph K. Blackjord 

Ih spite of the interest m acute perforation of peptic ulcer as re- 
flected by the large nmnber of cases which hav c been reported in the 
bteraturc, mortality rate associated with the catastrophe has remained 
appallingly high Many of the factors which contributed to this hish 
mottahty rate are largely beyond the control of the medical attendant 
but others are directly tinder the control of the surgeon Of the Utter 
rhe method of anesthesia cmplo> cd, the abdominal incision and the 
t\ pe and extent of the operation arc perhaps of the greatest importani.e 
It would seem from a review of the recent literature that althougli 
certain trends in treatment are e\ idcnt there is still some controversi 
as to the most satisfactory methods 
Tlic many large senes of cases of perforated jieptic ulcer which 
have been reported from single institutions,^ or from single 
localities, *** and particularlj recent comprehensiv c rc\ leu s of the hien 
tore, notably the one by DeBaLe) ,® not onl> hav c ser\ ed to estaoush a 
large body of fact about the condition but also to maVe other statistical 
reports largely superfluous, at least at this time DeBakey coUectfo 
more than 20,000 cases which had been reported m the decade preced 
mg 1940, and the findings serve admirably as standards with which the 
findings m a smaller series may be compared It is our plan in the ptw 
cm report to comment briefly on the general statistical aspects opp 
condition and to eramme more fully jhe differences noted 
present senes of cases and in the senes collected by DeBakey Final)) 
the present series was reviewed principal!) to determine the of 
treatment employed by a rclati\el> small group of surgeons 
The present senes includes all of rfic cases of acute free perforauon 
of peptic ulcer of the stomach or duodenum seen at the Clinic during 
the decade preceding January I, 1945 Penetrating ulcers and ulcers 
of the so called formes frustes type were excluded from the study In 
all, ninety SLT cases were included, njnet) -three of the patients were 
operated on and three patients, all of whom subsequently died of gen 
erahzed peritonitis, were considered roonbund and were not operate 
on During the same decade, approximately 25,000 patients wrn 
benign gastric or duodenal ulcer were seen at the Chtuc The over 
whelming majority of these parents did not reside in Rochester, Min 
nesota, or in the immediate vicinit> In eighteen cases m which the 
patienK were transients, perforation occurred while the patienK wete 
at the Clinic Unfortunately, it is not possible even to estiinatc the 
n erage mten a! that the transient patients spent here With the ctccp- 
918 
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uon of one or t\\ o pauents who w ere brought long distances after the 
perforation dc\ eloped, the remaining patients who de\ eloped perfora 
tions lis ed in the immediate MCinm Tlie rant) of perforations m this 
large group of cases of known peptic ulcer is of considerable interest 
since the patients for the most part were undergoing extensive ex 
amination which often required preparation bj means of castor oil 
and enemas, and since Mrtuall> all of the patients underwent roent 
genologic examination of the stomach and duodenum with barium 
In only one case did perforation occur directU after roentgenologic 
examination of the stomach with banum Tn two cases, perforation oc 
curred after the patients had taken an enema * ^ 


SEX AND AGE OF PATIENTS 

In the ninety six cases of perforated peptic ulcer on which this 
paper is based, mnety-tx\ o of the patients xvere males and four were 
females The preponderance of males is in keeping with that observed 
by other authors 

The age of the patients m our series was materially greater than it 
'vas m the cases collected by DeBakey In DeBakey’s senes, more than 
25 per cent of the patients xvere less than thirty years of age, more 
than 50 per cent were less than forty years of age, and slightly more 
than 6 per cent xvere sixty years of age or older In our senes, 8 per 
cent of the patients xvere less than thirty years of age, 28 per cent 
"ere less than forty years, and 17 per cent xvere sixty years of age or 
n The importance of age m relation to mortality is xvell knoxvn 
Raxv'^^ reported that the mortality rate was 7 6 per cent m cases m 
which the patient’s were less than forty-two years of age and 21 3 per 
cent in cases in xvhich the patients were more than forty-two years 
of age In DeBakey’s series, the mortabty rate m cases in xvhich the 
patients xvere m the fourth decade xvas 18 9 per cent and this figure 
rose progressively to more than 50 per cent m cases m xvhich the”^ 
patients xvere sixty years of age or older In our series, the hospital'"- 
mortality rate m the txventy-sex en cases m xvhich the patients were 
less than forty years of age xvas 4 per cent, m the thirty-three cases 
m which the patients xvere in the fifth decade the mortality rate xvas 
1 2 per cent and m the cases in x\ hich the patients x\ ere more than fiftv 
> ears of age the mortality rate xvas 18 per cent 

SITE OF ULCER 

The difficulty of determining, at the time of operation, xvhether the 
perforated ulcer is situated m the duodenum or stomach is xvell knoxvn 
and reports vary as to the more frequent site In DeBakey’s senes, the 
site of the ulcer xvas thought to be m the duodenum m 51 2 per cent, 

Y the stomach m 38 9 per cent and at the pylorus m 9 8 per cent 

Udine,*® whose figures are based on gross and microscopic examma- 
uon of resected gastroduodenal segments, found that 90 per cent of 
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perforated ulcers were situated m the duodenum In our senes of 
mnety-six cases, eighty-seven of the perforated ulcers were considered 
duodenal, slx were considered gastric and three svere judged to be 
pyloric The question of the site of a perforated ulcer is of more than 
academic interest, since the question of malignancy must be considered 
m all cases of gastric ulcer We believe that it is impossible to distin 
guish grossly, in many cases, between benign and malignant ulcers of 
the stomach, and the microscopic distinction is often so difficult that 
bmited biopsy may be of little value The only certain method of dis 
tinction IS careful microscopic examination of the entire ulcer In view 
of this, It was not surpnsing that m two of the six cases of perforated 
gastric ulcer m the present senes a subtotal gastric resection was car- 
ried out because the surgeon was not satisfied that the lesion was 
benign In both cases, operation was performed within six hours after 
perforation occurred and recovery from the operation was uneventful 

INTERVAL BETWEEN PERFORATION AND OPERATION 

The extreme importance of earlv operation after free perforation of 
a peptic ulcer is dramatically demonstrated by the results obtained m 
DeBakey’s collected cases In these cases the mortality rate was as fol 
lows 10 5 per cent m cases m which operation was performed within 
the first SIX hours after perforation, 21 4 per cent m cases m which 
operation was performed between seven and twelve hours after per 
foration, 38 5 per cent m cases m which operation Vas performed be- 
tween twelve and eighteen hours after perforation and 62 4 per cent 
m cases in which operation was performed between nineteen and 
twenty-four hours after perforation In other words, there was vir 
cually a geometric rise m the mortality rate, starting at about 10 per 
cent m cases in which operation was performed within the first slx 
hours and doubling with the lapse of each period of six hours After 
approximately twenty-four hours, the mortality rate did not increase 
and It IS probable that patients who survive operation done after the 
lapse of twenty-four hours would have recovered without operation 
There is a rather marked tendency for a perforated ulcer to become 
sealed and, if the patient is still in sufficiently good condition to un 
dergo operation, it is probable that the perforation has become seaierf 
In this case conservative treatment, mcluding constant gastric sucuon, 
may well be indicated Subsequent drainage of a localized mtnpcr^ 
itoneal abscess may become necessary In this connection Wakeley 
recently has emphasized that constant gastric suction should be cm 
ployed from the time the patient is firet seen until the perforation can 
be closed, since it is obviously not the elapsed time per se between 
perforation and closure which is dangerous but the amount of soiling 
which has taken place during this tune . 

The patients m the present senes w^re seen, on the whole, relative y 
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soon after perforation had occurred Forty-sw patients were operated 
on Within the first six hours, twenty-eight \\ithin the second six hours, 
twelve between txveUe and n\cnty-four hours and five after more 
than uventy-four hours had elapsed In tv, o cases the interv al between 
perforation and operauon could not be determined from the records 
In eleven of the ninety-three cases in which operation was performed, 
the patients died m the hospital Although this number of deaths is too 
small to warrant any particular analysis, it may be of interest to cor- 
relate the mortahty rate with the interval that elapsed between per- 
foration and operation According to the tune that elapsed between 
perforation and operation, the mortahty rate was as follows 11 per 
cent in the forty-six cases m which operation was performed within 
six hours after perforation occurred, 7 per cent m the twenty-eight 
cases in which operation was performed six to twelve hours after per- 
foration and 25 per cent in the seventeen cases m which operation was 
not performed until twelve or more hours had elapsed 


DIAGNOSIS 

The diagnosis was correct m virtually all of the mnet> -three cases 
m which operation was performed, at least, the necessity for an ex- 
ploratory laparotomy was recognized Other acute diseases of the ab- 
domen, particularly, fulminating acute appendicitis and less fre- 
quently, acute cholecystitis, acute pancreaiius and intestinal obstruc- 
tum, not uncommonly are mistaken for perforated peptic ulcer In 
order to distinguish perforated peptic ulcer from acute pancreatitis, 
we recently have initiated the practice of determimng the concentra- 
^on of amylase and lipase in the scrum in all cases m which the pres- 
ence of a perforated peptic ulcer is suspected 

m eighty three of the mnety-six cases, the clinical history contained 
a notation regarding the presence or absence of symptoms of peptic 
^ oer In seven cases, the patients never had had any indigestion sug- 
gestive of peptic ulcer In the remaining seventy-six cases symptoms 
of peptic ulcer had been present for the following periods less than 
one year in thuxeen cases, from one to five years m seventeen cases 
and for five years or more m forty-six cases In one case, the symp- 
toms had been present for more than fortv years before perforation 
occurred Such findings suggest that perforation may occur at any 
time, as long as the ulcer remains active, and that symptoms usually 
nave been present for a long time before perforation occurs 


TREATMENT 

It IS our belief that the ;udicious choice of the method of anesthesia, 
the use of small incisions and the limitation of the operation to simple 
closure of the perforation preferably by patching should be follow ed 
hy the best immediate recovery rate Since these are the most impor- 
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perforated ulcers were situated m the duodenum In our senes of 
mnety-six cases, eighty-seven of the perforated ulcers were considered 
duodenal, six were considered gastnc and three were judged to be 
pyloric The question of the site of a perforated ulcer is of more than 
academic interest, since the question of malignancy must be considered 
in all cases of gastric ulcer We believe that it is impossible to distin 
guish grossly, m many cases, between benign and mahgnant ulcers of 
the stomach, and the microscopic distinction is often so difficult that 
hmited biopsy may be of little value The only certain method of dis 
tinction IS careful microscopic examination of the entire ulcer In view 
of this, it uas not surpnsmg that m t\vo of the six cases of perforated 
gastric ulcer in the present senes a subtotal gastnc resection was car 
ried out because the surgeon \ias not satisfied that the lesion was 
benign In both cases, operation was performed within six hours after 
perforation occurred and reco\ ery from the operation was uneventful 

INTERVAL BETWEEN PERFORATION AND OPERATION 

The extreme importance of earlv operation after free perforauon of 
a peptic ulcer is dramatically demonstrated by the results obtained in 
DeBakey’s collected cases In these cases the mortalit)’ rate was as fo) 
lows 10 5 per cent m cases in which operation was performed within 
the first SIX hours after perforation, 21 4 per cent in cases in which 
operation was performed between seven and twelve hours after per 
/oration, 38 S per cent in cases in which operation was performed be 
tween twelve and eighteen hours after perforation and 62 4 per cent 
^ in cases in which operation was performed between nineteen and 
twenty four hours after pcrfoniion In other words, there was vir 
ftually a geometric rise in the mortality rate, starting at about 10 pet 
cent in cases in which operation was performed within the first slx 
hours and doubling with the lapse of each period of six hours After 
approximately twenty-four hours, the mortality rate did not increase 
and it IS probable that patients who survive operation done after the 
lapse of twenty-four hours would have recovered without operation 
There is a rather marked tendency for a perforated ulcer to become 
sealed and, if the patient is still m sufficiently good condition to on 
dergo operation, it is probable that the perforation has become sealed 
In this case conservative treatment, including constant gastric sucaon, 
may well be indicated Subsequent drainage of a localized mtrape^ 
itoneal abscess may become necessary In this connection Wakelcy 
recently has emphasized that constant gastric suction should be cm 
ployed from the time the patient is first seen until the perforauon can 
be closed, since it is obviously not the elapsed time per se 
perforation and closure w hich is dangerous but the amount of soi 
which has taken place during tlus time , 

The patients in the present senes were seen, on the whole, relativ y 
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soon after perforation had occurred Forty-six patients were operated 
on within the first six hours, twenty-eight within the second six hours, 
twelve between nvelvc and twenty-four hours and five after more 
than twenty-four hours had elapsed In two cases the interval benveen 
perforation and operation could not be determined from the records 
In eleven of the ninety-three cases m which operation was performed, 
the patients died in the hospital Although this number of deaths is too 
small to warrant any particular analysis, it may be of interest to cor 
relate the mortality rate with the interval that elapsed between per- 
foration and operation According to the time that elapsed between 
perforation and operation, the mortality rate was as follows 11 per 
cent in the forty-six cases in which operation was performed within 
Six hours after perforation occurred, 7 per cent in the tw cnty-eight 
cases in which operation was performed six to twelve hours after per- 
foration and 25 pet cent in the seventeen cases m which operation was 
not performed until nvelve or more hours had elapsed 

DIAGNOSIS 

The diagnosis was correct in virtually all of the ninety three cases 
m which operation was performed, at least, the necessity for an ex- 
ploratory laparotomy was recognized Other acute diseases of the ab- 
domen, particularly, fulminating acute appendicitis and, less fre- 
quently, acute cholecystitis, acute pancreatitis and intestinal obstruc- 
tion, not uncommonly are mistaken for perforated peptic ulcer In 
order to distinguish perforated peptic ulcer from acute pancreatitis, 
''c recently have initiated the practice of determining the concentra- 
tion of amylase and lipase m the serum in all cases in which the pres- 
ence of a perforated peptic ulcer is suspected 

In eighty three of the ninety six cases, the cbmeal history contained 
a notation regarding the presence or absence of symptoms of peptic 
ulcer In seven cases, the patients never had had any indigestion sug- 
gestive of peptic ulcer In the remaining seventy six cases, symptoms 
of peptic ulcer had been present for the following periods less than 
one year in thirteen cases, from one to five years m se\enteen cases 
and for five years or more m forty-six cases In one case, the symp- 
toms had been piesent for more than forty years before perforation 
occurred Such findings suggest that perforation may occur at any 
time, as long as the ulcer remains active, and that symptoms usually 
have been present for a long time before perforauon occurs 

TREATMENT 

It IS our behef that the judicious choice of the method of anesthesia, 
the use of small incisions and the hmitation of the operation to simple 
closure of the perforation preferably by patching should be followed 
the best immediate recovery rate Since these are the most impor- 
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tanc factors affecting the outcome and can be controlled b> the siir 
gcon,* we shall consider them rather full> 

Aneslhesid —There is still lack of agreement as to the type of anes- 
thesia which should be employed m the management of acute perfora 
non of a peptic ulcer although there is a definite trend toward spinal 
anesthesia Ebason and Ebeling® m 1934 stated that ether or ether and 
nitrous oxide and oxygen had been employed m the majority of their 
collected cases and they emphasized that spinal anesthesia was the onlj 
method of anesthesia charged with a death m their series DeBakey, 
SIX years later, said that the tnajontj of recent observers considered 
spinal anesthesia the method of choice More recently, the trend toward 
spinal anesthesia has been even more marked McClure'® found that 
the mortality rate with general anesthesia was six times as great as with 
spinal anesthesia Many other author^ have expressed the 

same opinion Conversely, Trout'*’ recommended general anesthesia 
because of the low blood pressure frequently seen, particularly m cases 
of late perforation and Gnstvold and Antoncic'* reported that they 
have discontinued the use of spinal anesthesia because of three deaths 
which they attributed to vascular collapse, the result of the spinal 
anesthesia Berson* reported that, aUhough spinal anesthesia frequently 
was unsatisfactor> , general anesthesia was associated with a higher op- 
erative risk in his senes of cases 

We feel, m general that ether, used alone or m conjunction with 
ocher anestlietic gases and oxtgen has serious disadiantages when em 
ployed m cases of perforated peptic ulcer The amount of ether re- 
quired and the time nccessar) to secure adequate relaxation of the 
^extreme spasm of the abdominal muscles arc both great, and the \ lolent 
'•spvratory excursions which frequently occur with general anesthesia 
S must tend to disseminate widely any contaminating fluid which ma) 
yi)C present m the peritoneal cavity Single dose spinal anesthesia has 
the obvious disadvantage that the anesthesia may not last for the dura 
tion of the operation However, if the surgeon plans to hmit the op- 
eration to simple closure of the perforation, a single small dose of a 
spinal anesthetic should provide adequate time to carry out this pro 
cedurc in an orderly manner It js our practice, as a rule, to emplov 
^enecai ■me.vhfi.va. vx. -ar hA.'i.visR, v. ’-s. our feel 

mg that the large dose of a spinal anesthetic necessary to proiidc 
anesthesia of adequate duration for the usual elective gastric operation 
is more dangerous than general anesthesia This objection does not 
hold m cases of perforated peptic ulcer since simple closure can he 
done m a few minutes, and, as a consequence, small doses of the ancs 

• SuKathiayole or suifanilamiJc in ainoimts varying from J to 20 &oi was kb 
m the peritoneal cavity m virtually all cases m which operation had been 
formed m the past six years The hospital deaths m the senes were so few an 
were affected by so many other factors that anj estimate of the vwf »e of cheino 
iherap) in these cases was not possihlc 



Pr.RFORATED PEPTIC ULCFR 


923 


thetic agent may be employed. Conversely, if the decision as to 
whether the operation is to be long or short cannot be made before the 
abdomen is opened, the method of anesthesia chosen must provide 
sufficient time for a prolonged procedure. Under such circumstances 
general or continuous spinal anesthesia probably would be safer than 
prolonged, single-dose spinal anesthesia. In the great majority of cases 
m which simple closure was performed in the present scries, the opera- 
tion required Jess than forty-five minutes while in only three of the 
cases m which simple closure was followed by gastro-entcrostomy was 
it possible to complete the operation in sixty minutes or less. 

Cyclopropane or nitrous oxide and oxygen anesthesia recently has 
been used at the Clinic in conjunction with the intravenous administra- 
tion of curare for the closure of perforated peptic ulcers with con- 
siderable success.- With this combination of agents the general anes- 
thesia may be very light since adequate muscular relaxation is obtained 
readily by means of the curare. The muscular relaxation compares 
favor^ly with that produced by spinal anesthesia and the operation 
may be prolonged at will by subsequent intravenous injections of 
should be pointed out that curare is still under clinical trial 
ana that sufficient data have not been assembled to permit a final 
evaluation of this drug. 

Local anesthesia, used either alone or in conjunction with intrave- 
nous anesthesia or inhalation anesthesia, has an obvious place in the 
treatment of certain cases in which tlie surgical risk is very high. Such 
metnods were not used in the present series. 

inculon,— The frequency of wound complications following opera- 
tion lor perforated peptic ulcer is well known. Wound infection or 
evisceration occurred in 28.9 per cent of the cases reported by 
Sh II ^25 Odom’ from the Charity Hospital in New Orleans, 
oneiiey reported that separation of a wound occurred in five of 
reported that in 25.6 per cent of ninety 
ftf fJi failed to heal by primary intention and that m four 

e ninety cases disruption of the wounds occurred. Kelly’® stated 
at wound infection occurred in 37 per cent of 152 cases and that 
m SIX ol these disruption of the wound occurred. Wound infection 
ninety-three cases in which operation was 
. Clinic and evisceration occurred in one of the cases, 
several methods which have been proposed to minimize the 
ihsorSki™'* wound infection and poor healing, the use of non- 
inA ''“rtical or transverse incisions, and secondary 

It is closure of wounds would seem to be the most important, 

in the,,™"' I""' incisions possess advantages over large incisions 
denee ?f ™y condition associated with a high inci- 

ienuth “d evisceration. The incision must be of adequate 

form'nn exposure hut, if simple closure of the per- 

alone is contemplated, the incision may be kept materially 
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smaller than it can if closure of the perforation is to be follou ed by 
gastro enterostomy Wc prefer a small incision (8 to 10 cm ) high m 
the right rectus muscle The incision is closed wnh nonabsorbable 
interrupted sutures which include all of the layers of the abdominal 
wall In addition to the retention sutures, which are placed apptoxi 
mately 1 5 cm apan, the individual laj ers are sutured with surgical 
catgut The advantages of delayed closure of the skin and subcutane 
ous tissues in cases of contaminated wounds have been pointed out pre 
viously by Pemberton and one of us (B M B )"* and this method of 
closure is employed when the degree of contamination is great Gris 
wold and Antoncic,^’ Amendola,' and Hartzell and Sorock'* have ad 
vocated the use of a transverse incision Whatever type of incision is 
employed, it must be adequate to afford ample exposure, not only of 
the perforation but also of sufficient stomach and duodenum so that 
there can be reasonable certainty that multiple perforations are not 
present 

Surgical Treatment of the Perforation —Simple closure of the perfora 
non is the least extensive procedure which can be carried out and the 
operative risk should be less than with other more extensive operations 
The addition of gastro enterostomv to the operation of simple closure 
has been thought necessary most often because of the possibibty of the 
formation of a stricture at the site of the closure and less often, be 
cause of the supposed danger of leakage at the site of closure unless 
drainage of the stomach bv means of a gastro enterostomy has been 
provided Many authors^* ** have commented on the fact that an ap 
'‘narent stenosis will relax sufficiently to permit satisfactory emptying 

' the stomach However, some stenosis almost invariably results from 
^ne perforation and closure if either the traditional two layer closure 
■^or purse string closure of the perforation is carried out and in some 
cases the induration and friability of the tissues surrounding the open 
ing are so great that the closure of the opening by sutvires is not only 
technically difficult but also insecure These problems may be chm 
mated almost entirely if the perforation is closed by patching either 
with attached omentum or i free omental graft This method "as 
employed as early as 1896 ^ and recently has been endorsed enthusias 
taciVrv by Gra'rram’-^ Gidham recommended passing three catgtft^a 
cures in the longitudinal axis of the bowel one through, one above and 
one below the ulcer, and tying them loosely over a small portion of 
adjacent greater or lesser omentum There has been ample chmcal 
proof that this method of closure n secure If drainage of the stomach 
IS deemed necessary, an inlying tube vvich constant gravity suction may 
be employed Simple closure, either by suture or by patching 'vas 
used in seventy six of the ninety three cases in our senes Patching was 
used more frequently than closure with sutures during recent years 
and 10 our opinion, the method is clearlv superior to closure of the 
perforation with sutures 


pEuroR\Ti:n peptic ulcer 

A comparison of the mortaliC) rates m cases m which simple closure 
Has emplo\ed alone with the mortality rates in cases m which simple 
closure was followed by gastro enterostomy furnishes oventhelming 
CMdence in fa\or of the use of simple closure alone Death occurre 
m se\ en (9 per cent) of the se\ cnty-si\ cases in w hich simple closure 
was employed alone and m four (27 per cent) of the fifteen cases in 
which simple closure was followed by^ gastro-enterostomy Dunng the 
same period co\ered by this study% the mortahty’^ rate was less than - 
per cent m cases iii wluch gastro enterostomy was performed at the 
Climc for chronic or subacute duodenal ulcers It is evident that any 
supposed advantages to he gained by the addition of gastro enteros- 
tomy to simple closure do not warrant an operative risk almost three 
times as great as that associated with simple closure alone or more than 
thirteen times as great as that associated with elective gastro enteros- 
tomy for unperforated duodenal ulcers 
Of other surgical methods which have been proposed for acute per- 
foration, some mention should be made of excision and pyloroplasty 
Donald and Barkett® have reported that pyloroplasty reduced from 
39 per cent to less than 10 per cent the number of paaents who had a 
recurrence of digestive symptoms and they advocated the use of this 
procedure in certain cases Pyloroplasty was not performed in any 
case m our senes but, m the past, it occasionally has been employed 
with satisfactory' results in cases in which perforation is associated 
with stenotic obstruction Ocher authoj^ including Hinton'® have re- 
ported that the results of pyloroplasty were no better than those of 
simple closure Gastric resection was earned out m two of the ninety- 
three cases m our senes In both cases, large callous gastric ulcers had 
perforated and resection was earned out because of the possibihty that 
the ulcers were malignant In three cases a Witzel type of jejunostomy 
was performed in addition to other operative procedures, for pur- 
poses of feeding 

COMPLICATIONS 

The comphcations observed in our senes of cases were those usually 
seen after operations for perforated ulcer Of the eleven hospital deaths 
in the senes of ninety-three cases in which operation was performed, 
six were due to peritonitis (localized in one case), three were due to 
bronchopneumoma and two to pulmonary embolism Of the nonfatal 
comphcations, those pemimng to the incision in the abdominal wall 
were the most numerous The wound became frankly infected in ten 
cases, in four of these cases considerable separation of the wound oc- 
curred and in one case nonfatal evisceration developed Localized in- 
traperitoneal abscesses developed in three cases and pulmonary comph- 
cauons, such as pulmonary embohsm, atelectasis and bronchopneu- 
monia, were observed in seven cases In one case gastric retention de- 
veloped after simple closure and m another case it developed after 



926 


U MAtUlEN RAI.VII V BLACkFORO 


closure and gasiro enterostomy Parotitis and thrombophlebitis each 
Mere obsened m nvo cases Finally, the three pitients who were not 
operated on died of generalized peritonitis 

PROGNOSIS 

Akiiough reports vary as to the number of patients who have per 
sisting symptoms after recovery from acute perforation, there is gen 
oral agreement that a large percentage of such patients will continue 
to have symptoms of pepuc ulcer “ It is rather difficult to under 
stand why the perforation and its subsequent closure would m any 
way modify the tendency for other ulcers to form, however, many 
patients apparently arc relieved of subsequent ulcer symptoms after 
the perforation and it is partly because of this that operations designed 
to change the physiology of the stomach arc as a rule, not considered 
necessary m cases of acute perforation Eusterman and Balfour*® esu 
mated that approximately half of the patients who recover from pet 
foration will remain free of symptoms of peptic ulcer In approti 
raately tw o thirds of DcDakey s collected cases the patients remamed 
reasonably well after their recovery from the acute perforation More 
recent reports are in keeping with this finding Marshall and Kclehcr’* 
repotted that symptoms persisted m 55 per cent of their cases, and 
Harrison and Cooper*® reported that less than 20 per cent of patients 
remained free of symptoms of an ulcer 

It IS evident from such reports that patients who have recovered 
from a perforation should be considered m the same light as other 
patients who have a peptic ulcer and that subsequent medical or sur 
^ ' management should be advised, depending on the individual case 

In arriving at a decision as to whether subsequent elective operation is 
advisable, some weight probably should be given to the fact that per 
foration has occurred since repeated perforation is not uncommon 
SheDev uas able to follow fifty nine of sixty seven patients who sur 
vived one perforation for one or more years and he reported that three 
of the patients had required operation for a second perforabon Cohn® 
reported that in a series of approximately 300 cases of perforation 
there were twelve instances of recurrent perforation 

In our series of cases no formal att«npc at a follow up study was 
made How ev er, the subsequent condition of approximately half of the 
patients who recovered was known for one or more yean after the 
jierf oration Approximately a third were well, and of the uvo thir® 
who were not well, approximately a third had undergone a farther 
operation because of symptoms of ulcer In six of the eleven cases m 
which the patients survived simple closure and gastro enterostomj, 
follow up data were available for one or more years after the per 
foration had occurred Three were free of svniptoms and three con 
nniied to have symptoms of ulcer 
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SUMMARY AND CONCLUSIONS 

Of the ninety-sw patients in this series, ninety-three were operated 
on and three were considered moribund when first seen and were not 
operated on. The series was somewhat unusual in that the patients 
were generally older than those of many other comparable series. 
There were eleven postoperative deaths. 

Spinal anesthesia would seem to possess advantages over general an- 
esthesia for the operation of simple closure. Continuous spinal anes- 
thesia or general anesthesia probably should be chosen for the operation 
of closure and gastro-enterostoray. The use of light general anesthesia 
combined with curare to secure muscular relaxation has great promise 
and may well become the anesthetic choice. 

Because of the high incidence of complicated healing of the incision 
in the abdominal u’all, the incision should be kept as small as is com- 
patible with adequate c-xposure. Incisions may be smaller when simple 
closure is used alone. Nonabsorbable retention sutures, incorporating 
all layers of the abdominal wall, and delayed closure of the skin and 
^bcutaneous tissues probably will decrease serious complications in 
the wound. 

The Operation should be limited to closure of the perforation in vir- 
tually all cases of perforated duodenal ulcer. In some cases of per- 
forated gastric ulcer, subtotal gastric resection may be indicated. Clos- 
of the perforation and gastro-emcrostomy was associated wnth a 
hospital mortality rate almost three times as high as that associated 
tnth closure alone and more than thineen times as high as that associ- 
ated \vth gastro-enterostomy in the absence of free perforation. 

Patients who have recovered from a perforation should receive 
further medical or surgical treatment, depending on the findings in the 
individual case. The fact that perforation has occurred should receive 
some weight in the consideration of further elective operation. 
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closure and gastro-enterostomy Paroutis and thrombophlebitis each 
u ere observed m two cases Fmall> the three patients who were not 
operated oit died of gencnlized peritonitis 


FftOdNOSiS 

Although reports %ary as to the number of patients who have pet 
sisting symptoms after recovery from acute perforation there is gen 
cral agreement that a large percentage of such patients will continue 
to have symptoms of peptic ulcer'* '* ^ It is rather difficult to under 
stand why the perforation and its subsequent closure would m any 
ua> modify the tendency for other ulcers to form houever many 
patients apparently arc relieved of subsequent ulcer symptoms after 
the perforation and it is partly because of this that operations designed 
to change the ph> siologv of the stomach are as a rule not considered 
necessary m cases of acute perforation Eusterman and Balfour” esti 
mated that approximately half of the patients v. ho recover from pet 
foration will remain free of symptoms of peptic ulcer In approxi 
mately mo thirds of DeBakcy s collected cases the patients remained 
reasonably well after their recovery from the acute perforation. More 
recent reports are m I eeping with this finding Manhall and Kclehcr” 
reported that symptoms persisted m 55 per cent of their cases, and 
Harrison and Cooper” reported that less than 20 per cent of patients 
remained free of symptoms of an ulcer 

It is evident from such reports that patients vs ho have recovered 
from a perforation should be considered m the same light as ocher 
patients who have a peptic ulcer and that subsequent medical or sor 
gical management should be advised depending on the individual case 
In arriving at a decision as to whether subsequent elective operation is 
advisable some weight probably should be gi\ cn to the fact that per 
foration has occurred since repeated perforation is not uncommon. 
Shelley * was able to follow fifty nine of sixty seven patients who sur 
vived one perforation for one or more y ears and he reported that three 
of the patients had required operation for a second perforation Cohn’ 
reported that m a senes of approximately 300 cases of perfotauon 
there were twelve instances of recurrent perforation 

In our series of cases no formal attempt at a follow up study was 
made Howev er the subsequent condition of approximately half of the 
patients who recovered was Icnowm for one or more years after the 
perforation. Approximately a third were well and of the two thuds 
who were not well approximately a third had undergone a further 
operation because of symptoms of ulcer In six of the eleven cases m 
which the patients survived simple closure and gastro cntcrostom) 
follow up data were available for one or more years after the pe*’ 
foration had occurred Three were free of ss mptoms xnd three con 
tmiicd to have symptoms of ulcer 
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O Tiieron Clagett 

The diagnosis and management of diseases of the gallbladder con- 
stitute a problem of major importance to every physician and surgeon 
This is evidenced not only by the voluminous literature on the subject 
of cholecystic disease but also by daily experience in the clinical prac- 
tice of medicine and surger>' 

It is obviously impossible to cover the whole subject of cholecystic 
disease hut I shall discuss a few aspects about which some controversy 
still exists In spite of the vast amount of work that has been carried 
out concermng the etiology of cholecystic disease, fundamental knowl- 
edge on this subject is so inadequate that it had best be ignored for 
the present Instead, this paper will be devoted to phases of the subject 
about u hich defimte knowledge is available 

(NCIOENCE 

The gallbladder and bile ducts are more frequently involved by dis- 
ease than IS any other portion of the bibary tract Furthermore, of the 
gastro intestinal tract and its accessory organs, the bibary tract is most 
often the sice of disease, and this incidence probably will increase with 
the passage of time Tbs prediction is based on the fact that there is 
a well Lnoxvn trend in the age composition of the population in this 
country toward higher age levels and the fact that the incidence of 
cholecystic disease increases with each decade of life It is estimated 
that by 1950, 40 per cent of the population, or about 50,000,000 peo- 
ple, Will be more than forty-five years of age and 15 per cent will be 
niore than sixty-five years of age 

Ehason and Stevens* have stated that 15 per cent of people in the 
United States suffer from biliary disease and that this figure increases 
^ 30 per cent among individuals beyond forty-five years of age 
Crump3 has reponed that on postmortem examination of patients who 
at the time of death had been more than forty-five years of age, stones 
Were found m 33 per cent and evidence of cholecystic disease was 
found in 60 per cent With such a high mcidence of disease in this 
organ it is not surprising that Miller® has reported that among patients 
treated m the gastro-enterology climc of the Umversity of Pennsyl- 
' hospitals 40 per cent of complaints were attributable to disease 
Of the biliary tract These statistics emphasize the importance of cho- 
ccystic disease as a cause of symptoms referred to the gastro-intestinal 
tract and its accessory organs 

Robertson and Dochat^ at the Mayo Chmc recently reported some 
929 
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DISEASES OF THE GALLBLADDER. DIAGNOSIS AND 
MANAGEMENT 

O Theron Clacett 

The diagnosis and management of diseases of the gallbladder con- 
stitute a problem of major importance to every physician and surgeon 
This IS evidenced not only by the \oluminous hterature on the subject 
of cholecystic disease but also by daily experience in the chnical prac- 
tice of medicine and surgery 

It is obviously impossible to cover the whole subject of choice) stic 
disease but I shall discuss a few aspects about which some controversy 
still exists In spite of the vast amount of work that has been earned 
out concerning the etiology of cholecystic disease, fundamental knowl- 
edge on this subject is so inadequate that it had best be ignored for 
the present Instead, this paper will be devoted to phases of the subject 
about which defimte knowledge is available 

INCIDENCE 

The gallbladder and bile ducts arc more frequently involved by dis- 
ease than is any other portion of the biliary tract Furthermore, of the 
gastro intestinal tract and its accessory organs, the biliary tract is most 
often the sice of disease, and this incidence probably will increase with 
the passage of time This prediction is based on the fact that there is 
a well known trend in the age composition of the population m this 
country toward higher age levels and the fact that the incidence of 
cholecystic disease increases with each decade of bfe It is estimated 
that by 1950, 40 per cent of the population, or about 50,000,000 peo- 
ple, Will be more than forty-five years of age and 15 per cent will be 
more than sixty five years of age 

Eliason and Stevens^ have stated that 15 per cent of people m the 
Umted States suffer from biliary disease and that this figure increases 
^ 30 per cent among individuals beyond forty-five years of age 
Erump® has reported that on postmortem examination of pauents who 
3t the time of death had been more than forty-five years of age, stones 
Were found in 33 per cent and evidence of cholecystic disease was 
lound m 60 per cent With such a high mcidence of disease in this 
organ it is not surprising that Miller® has reported that among patients 
treated in the gastro enterology clinic of the University of Pennsyl- 
vania hospitals 40 per cent of complaints were attributable to disease 
o the biliary tract These statistics emphasize the importance of cho- 
^cy Stic disease as a cause of symptoms referred to the gastro intestinal 
tract and its accessory organs 

Robertson and Dochat® at the Mayo Ciimc recently reported some 
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interesting figures on the incidence of cholecystic disease and gall 
stones ^slth reference to age (table 1) In women there is a rather sud 
den increase in incidence from 6 per cent in the third decade of life 
to 12 4 per cent in the fourth decade, whereas m men the increase in 
each decade is more gradual and the greatest increase of incidence 
occurs in the sixth decade with an augmentation of 9 7 per cent in the 
fifth decade to 15 4 per cent in the sixth 
These findings confirm the clinical experience of most physicians 
that among women cholecystic disease is likely to develop at an earlier 
age than among men TTicse figures also demonstrate, again, that 
women are particularly prone to the doclopment of choice) sue dis 


TABLE I — POSTMORTEM INCIDENCE OF CALLSTOVES 
ACCORDING TO ACE AND SEX OF PATIENTS* 



case Although in this series of postmortem examinations there were 
almost twice as many men as women (10,587 and 6,349, respectnci)) 
nearly twice as man> women as men had gallstones (22 6 and 12 5 per 
cent, respectively) 

The fact that women are afflicted more frequently with cholecystic 
disease and gallstones than are men raises the question of the relation 
ship of pregnancy to development of choice) stic disease In the htera 
ture the statement repeatedly is made that pregnancy is a major factor 
in the causation of gallstones m women and this has been accepte 
generally as a fact However, Robertson and Dochat recently analyzed 
carefully the available data and were unable to confirm this common 
belief As they pointed out, the predisposing effect of pregnancy on 
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production of gallstones can be proved only b) demonstrating that 
the percentage of gallstones in, women who have borne children is 
jpprcciably greater than in women who ha\e not borne children 
rhe\ pointed out that statistics show that 13 per cent of all married 
women in the United States ha\e borne no children and an additional 
7 8 per cent of women never have married, which makes a total ol 
about 20 per cent of women who have borne no children Therefore 
about 80 per cent have borne children From the records of the post 
mortem examinations made at the Ma>o Chmc, Robertson and Dochai 
found that of 1,413 women with gallstones, 1,185 (83 9 per cent) had 
had pregnancies In a similar survey of the records of 6,106 women in 
whom gallstones were present at operation, it was found that 4,876 
(799 per cent) had been pregnant Therefore, there is no appreciable 
difference with reference to development of gallstones between the 
number of women who have borne children and the number of women 
who have not home children It must be admitted, however, that cv en 
though pregnancy is not an ctiologic factor m the causation of gall 
atones, the factors that are responsible function more effectn ely and 
at an earlier age m w omen than m men 

DIAGNOSIS 

pie clinical manifestations of cholecystic disease, which may be 
cither acute or chronic m nature, arc well known and will not be dis- 
cussed at length It must be kept in mind constantly however, that the 
are varied and often fail to follow the textbook picture 
Ihe fair, fat, flabby, fenile, flatulent female of forty with a pain in 
the upper part of the abdomen, described by Owens,'^ may be t> pical 
of the patient with cholecystic disease but this condition also occurs 
requently m patients with other physical characteristics and mav pro- 
ouce symptoms suggesting peptic ulcer, coronary disease, diaphrag- 
tnatic hernia and appendicitis to mention only a few Therefore, the 
possibility of cholecystic disease must be considered m nearh all com- 
P aints invoh mg the gastro intestinal s> stem In general, as pointed out 
y Sanders,^® patients can be divided, according to the predominating 
c inical symptoms into three mam groups namelv, ( I ) those w ith 
pain usuall) marufested by recurring bouts of biharj cobc (2) those 
digestive disturbances, qualitative food disturbances, belching and 
^^lence and (3) those with both biliar\ colic and digestne dis 
fHtbances ^ 

It IS fortunate that m the diagnosis of cholecystic disease a test as 
^l^ple and reliable as cholecystography is available A laboraton test 
* Quid not be used to the exclusion of taking a complete historj, per- 
niimg an adequate phvsical examination and exercising good clinicil 
l^ugment, but in dealing x\ith a condition of which the manifestations 
ire \aried and in which all diagnostic resources must be emploved, a 
rest such as cholecystography is invaluable At the Clinic, 98 per cent 
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of patients who have abnormal cholccystograms are found at opera 
tion to have disease of the gallbladder Ninety nine per cent of patients 
who have gallstones give positive cholccystographic evidence of their 
disease In some cases in svhich the dye cannot get into the gallbladder 
because it is so extensively diseased stones which cannot be demon 
strated b> cholccystographic examination are present. These cases cause 
the physician pamcular concern because he kno^vs from other cvi 
dence that the gallbladder is seriously diseased and also that more than 
90 per cent of such patients have stones even though they are not vis 
ualized rocntgenograpbically 

The diagnosis of acute cholecystitis is not difficult In more than 
90 per cent of cases there is a past history of cholecystic disease often 
with minor attacks of biliary colic TTie attack is characterized by the 
onset of scute abdominal pam increasing m seventy and accompanied 
by nausea and vomiting Ele\ ation of the leukocyte count and of the 
temperature is not remarkable m the early stages of an attack This 
emphasizes the fact that attacks of acute cholecystitis are primarily 
obstructive nther than inflammatory, m nature In most cases infection 
does not play an important part until after forty eight hours and m 
about half of the cases cultures of the contents of the gallbladder w 
the first fortj eight hours are sterile There usuallv is some definite 
tenderness in the right upper quadrant of the abdomen and the gaU 
bladder is palpable In the opinion of Saint* the development of a 
palpable gallbladder is the most important clinical mamfestauon that 
the pathologic process has progressed to a point of impending perfora 
tion 

Ebason and Stevens noted that usually the diagnosis of acute cholc' 
cjstins m Women is easier than in men They pointed out that pa'u m 
the upper part of the abdomen in women immediately suggests cholc* 
c\ Stic disease « hercas m men it may suggest first a perforated ulcer or 
coronary disease Furthermore, Eliason and Stevens stated that the 
more lateral location of the gafibbdder in the male may result m sj^mp* 
toms that suggest acute appendicitis kidney disease or a lesion of the 
right portion of the colon 

In many cases the degree of cholecystic disease is extremely diflic“^f 
to evaluate and the pathologic process may be out of proportion to its 
vr/i Tnafmitaawons The experience tfi EhastfTi t’d, 

Stevens emphasizes that labomtorv and clinical examinations cannot 
be rebed on to provide this information Thev reported that in J35 
pathologically proved cases of acute cholccy'stitis 2 1 per cent revealed 
a normal leukocyte count, 23 per cent a normal temperature 30 
cent no palpable mass 28 per cent no historv suggestive of cholecystic 
disease and 4 per cent not even local tenderness on physical exaroma 
non Most other phvsicians probably also have been impressed as f 
hav e been by the number of times acute cholecystitis has been found 
m a patient with a normal leukocyte count and a normal tempcraivire 
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Often the patient has been eating rcgularlv mhout distress and has 
been carrjmg on his regular duties His only complaint may be of a 
little soreness m the right upper part of the abdomen and a past history 
of cholecysDc disease. A disease that can lude itself so effectively must 
be looked on with great concern 

The entena necessarj' for a diagnosis of cholec) stic disease of suf- 
ficient severity to \v arrant operation arc as follow's ( 1 ) a satisfactory 
history of one or more attacks of biharj' colic or its equivalent, with 
or without fever, chills and jaundice, (2) residual soreness in the region 
of the gallbladder following episodes of bihary colic, (3) indigestion 
which is usually characterized by flatulence, bloating and discomfort, 
(4) a cholec> stogram that gives evidence of a nonfunctiomng gall- 
bladder or of the presence of stones and (5) reasonably exact exclusion 
of conditions that simulate cholecystitis 

MANAGEMENT 

From a therapeutic standpoint, diseases of the gallbladder can be 
divided into three mam groups, as follow's (1) chronic noncalculous 
cholccystius, (2) chronic cholecystitis with stones and (3) acute chole- 
cystitis 

Chronic Noncalculous Cholecystitis.— I do not believe that chrome 
noncalculous cholecysutis warrants operation since it does not fulfill 
the necessary criteria for such a procedure In an occasional case the 
symptoms may be reheved by cholecystectomy but in general these 
patients do not obtain good results from operation This group includes 
p^cularly those patients who have a vague type of dyspepsia and 
abdominal discomfort but who have not had biliary colic and do not 
have positive cholecystographic evidence of disease This group of 
patients should be treated conservatively They probably will continue 
to complain under any type of medical management because their 
complaints are usually on a functional rather than on an orgamc basis 
root results attributable to ill-adv ised surgical procedures m such cases 
should not be allowed to discredit the good results following opera- 
tions performed under proper indications 

Chronic Cholecystitis with Stones— A history' of cholecystic disease 
manifested by biliary colic, indigestion or both with cholec> stographic 
evidence of stones or a nonfunctioning gallbladder constitutes defimte 
indication for surgical treatment, provided, of course, that the patient’s 
general condition will permit operation The literature is filled with 
arguments, pro and con, concermng the dangers associated with the 
presence of gallstones Personally, I am convinced that so-called inno- 
cent gallstones do not exist and that thej should be removed. There is 
no medicine or diet that will protect a patient with gallstones against 
Serious trouble and such trouble may require an operation at an in- 
opportune time under unfavorable circumstances The physician who 
tells a patient not to bother the gallstones until the> bother him is assum- 
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mg undue responsibility The risk of cholecystectomy perfonneJ on a 
patient in good general condition for chronic cholecystitis with stones 
IS a fraction of 1 per cent and usually a good result ensues If surgical 
treatment is not undertaken the patient usually will continue to have 
some indigestion and distress In addition, biliary' colic, an ever present 
hazard, may occur This may be complicated by acute obstructive 
cholecystitis that requires an emergency operation with all its attendant 
risks 

If further evidence of the adtisability of surgical treatment of pa- 
tients who have chronic cholecystitis with stones is necessary, the 
follou-up study made by Jaguttis* of 114 patients with cholelithiasis 
may be considered These patients had been treated conservattv ely for 
from ten to twenty -five y ears In five cases carcinoma of the gallblad 
der del eloped, m thirteen cases the patients died of cholecystic disease 
and in rwenty-five cases the patients finally w ere operated on for com 
pbcations Four of these twenty -five patients died The incidence of 
taremoma of the gallbladder reported m this scries of 114 cases is 
high, since other reports indicate that carcinoma develops in only 2 
to 5 per cent of cases in which gallstones are present It is well knouti 
that carcinoma of the gallbladder almost ne\ cr occurs in the absence 
of stones 

I look With particular concern on all cases of cholecystic disease in 
which a nonfunctiomng gallbladder is reported on cholecy stographic 
study A follow-up study of a senes of 150 such patients seen at the 
Mayo Clinic who refused surgical treatment revealed that, within two 
years after the diagnosis had been made, 27 per cent of patients had 
been operated on for serious complications of cholecystic disease, such 
as jaundice, pancreatitis and perforated gallbladder This illustrates the 
danger of delay of surgical treatment m this group of cases 

As already has been pointed out, the incidence of cholecystic disease 
increases with cverv year of life, the condition being particularly 
common among persons who are more than forty-five years of age 
Postmortem statistics show that 25 to 30 per cent of all persons more 
than sixty years of age have chrome cholecy stitis w ith stones Should 
patients be denied suigical relief merely' because of advanced age’ No, 

I do not think so, provided, of course, their general physical condi 
tioti IS satisfactory Indigestion and pain are distressing regardless of 
age In addition, m the presence of a condition such as cholecystitis 
With stones, in which the possibility of an emergency operation under 
unfavorable circumstances is ever present, an electiv c operation is even 
more urgent than m younger patients Older patients tolerate surgical 
treatment satisfactorily if the time selected for operation is opportune 
and the preoperative preparation is adequate 

Recently, at the Mayo Qimc, a senes of 1,204 patients more than 
sixty five vears of age on whom major sm^ical procedures had been 
performed were reviewed * Table 2 shovvs the results obtiincd m 197 
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cases m this senes in which bilian operations were performed The 
interesting fact is that dcatli occurred onK m cases in which operation 
was performed as an emergenej measure or m cases in which there 
were serious complications of cholccxstic disease, such as pancreatitis 
hepautis, jaundice or choices stodnodenal fistula 
It should be pointed out that none of the serious complications of 
cholec\stic disease with stones can he presented b\ an> medical or 
dietar) treatment now aaailablc Of course, man) persons die of lesions 
not connected with the biliar\ tract and arc found at postmortem ex 
animation to base gallstones ObaiousK, no patient should undergo 
cholecystectonw if he has other conditions that make the surgical risk 
greater than the risk resulting from the presence of choice) Stic disease 
On the other hand, with proper preoperatne care, the condition of 
most patients, regardless of their age, can be miproxcd sufficientK to 


TABLL 2 — BEMGN DISEASES OF THE C VLLni-VDDER 
AVD BILF DUCTS 



permit elective choice) stecioma Thus, the\ are relieied of both the 
istress and the danger associated with the presence of choIec)Stic 
disease with stones 

Acute Cholecystitis —Acute choleostic disease comprises about 20 
per cent of all diseases of the biliars tract encountered m medical and 
surgical practice Since this condition is so frequent and since its man- 
agement IS more controa ersial than that of ana other phase of bihar) 

‘ iswse, It IS important that its nature be aaell understood 

I he term ‘acute obstructiae choleca stitis is more descnptiae of 
^e pathologic condition present than is the term ‘acute choleca stins 
hese acute attacks of biliara colic result from obstruction of the 
c>stic duct, usuall) ba a stone rather than ba ana primal)' inflam 
matora condition The pathologic course of ea ents that results has been 
Juinmanzcd ba Saint Acute olistruction aaith or without infection 
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Jeads to increased jntraMSCcral tension Coliciv} pain results from the 
efforts of the gallbhdder to cmpt} itself The mcreased mtrat isceral 
tension m the gallbladder results m micrfcrence ith blood supply and 
the development of gangrene in tius organ, usually beginning in the 
fundus since it is farthest from the source of blood supply Gangrene 
results in perforation of the gallbladder As Stout and Hibbard“ have 
pointed out, perforation of the gallbladder may be of five types, 
nanvely, (1) perforation with comnvunveatvon with another viscus 
usually the duodenum, colon or stomach, (2) perforation with forma 
tion of a pericholecystic abscess (3) acute free perforation, (4) per 
foration into the liver and (5) external perforation 
This entire sequence of events in attacks of acute obstructive chole 
tystins can of course, l>c mterriiptcd at anv point if the obstaicnni: 
stone becomes dislodged and the contents of the gallbladder arc re 
leased through the cystic duct into the common duct and duodenum 
In biliary colic of a few minutes onn hours duration the obstruction 
is released in this w as A biliarv cohe of short duration obv lously does 
not constitute an attack of acute choices stitis since serious pathologic 
changes do not develop An attack <»f bilurv colic of more than a fev 
hours’ duration should cause concern however, because perforation 
has occurred in as short a time as twemv four hours In a senes of 
2 261 cases of acute cholecv sritis reported by Cowley and Harkins" 
perforations had occurred m II per cent of the cases 
Obviously, if an attack of acme cholecvsntis develops the patient 
should be treated surgically The only question concerns the most ad 
vantageous tunc of operation 

Conservative management of acute cholecystitis, tint is medical 
treatment followed by elective cholecystectomy, requires hospitalui 
tion, often for some weeks, during the acute phase of the disease This 
is often a serious economic factor bccjuvc of time lost from w ork as 
well as expense of hospitalization during medical treatment In addition 
there is the cost of cholecystectomy which ultimatelv will be neces 
sary anyway, and of hospitalization during surgical trevtment Dunn? 
the period of conservative treatment the patient suffers pun There n 
also the ever present danger of the necessity of emergency operation 
perhaps under unfavorable circumstances 

In mv opinion, patients xvnb acute cholccy stiris should lie operated 
on within forty-eight hours of an attack prot ided of course, that a 
well-trained surgeon and the necessary facilities are available and the 
patient s general condition w ill permit opcntion An immediate opera 
rion results in a saving of time and inoncv for the pitienr uni mor^ 
importanc, it prev ents suffering and minimizes the risk 
As mentioned prev louslv , pcrfontion occurs in 1 3 per cent of ad 
cases of acure choJecj ititis The dangers of such a comphcjtion arc 
well known If the perforation is localized to a pcnsholccvstic a'> 
sccss, the only treatment that can be performed is dnim^ie, md chole 
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CNStectom) must he resersed for i future time If the gillhladdcr per 
forates into the duodenum, colon or stonnch the acute attack nia\ ht 
relieved and the patient mas survive Svibsequent surgjcd procedures 
on this group of patients arc attended with mam difficulties and much 
danger 

On the other hand.^ if operation is performed w ithm fortv eiulu 
hours of an attack, it usuallv is not difficult or hazardous \s I men 
noned earlier, infection does not phj an important part in the pntho 
logic picture within the first forev -eight hours The tissues are edc 
niatous but have not vet become indurated and friable The risk of 
is negligible It is usuall) possible to carrv out chs'’ical 
cho/ecj stectomv without difficultv, m fact, some of the operations 
that I have performed m cases of acute cholecv stitis have been e\ 
tremelj easj , the edema m the tissues controlling ooung and resulting 
in an excellent line of cleavage for the dissection I have not hesitated 
to evplorc the common duct when ic has been indicated If cholec>s 
fectonif apparentU cannot be performed accurately and safel> be 
ause of difficulties m obtaining adequate exposure, there should be no 
eutation about performing cholecv stostoou instead This operation 
^vays can be done easily, entirclv under local anesthesia, if nccessarv 
Stevens reponed that cholecystostomy had been curative 
-T per cent of their cases of acute cholecystitis The experience of 
rgeons of the Mayo Clinic has been similar 

mean to convey the impression that an emergenev surgical 
1,1 should be performed on every patient with bihar> colic 
° however, that acute obstructive cholecystitis is a surgical 

a medical, condition and that the patient’s interests are best sen ed 
y operation early m the course of the attack I agree with Ehason and 
ei ens that the surgeon should recognize his own, as w ell as the pa 
cv«t * and that unless conditions are favorable for cholc 

c rt cholecystostomy is the preferable procedure Operation 

a e delayed as long as necessary to combat dehydration and to get 
mto the best possible condition I firmly believe, however, 
proper preoperative and postoperative care, early operation 
o f forty eight hours of the attack can be tarried 

u With less risk and suffering and with saving of time and monev for 
me patient 

SUMMARY 

mcldence of cholecystic disease is increasing as the age com 
f population reaches higher levels Women are afflicted 
frequently as men and at an earlier age Contrary to general 
has no effect on the incidence of cholccvstic dis- 
ci jt ^h^cystography is an invaluable aid in the diagnosis of chole- 
Chof*^ Chrome noncalculous cholecysutis is not a surgical disease 
^cystitis with stones invariably requires surgical treatment, regard- 
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less of die sjnipronis jnd age of die patienr, provided, of course, the 
patient’s general condition permit surgical intervention Acute 
cholec> stitis IS primarily obstructive, rather than inflammatory Oper- 
ation withm the first forty-eight hours is the treatment of choice The 
question of whether cholec>stostomv or cholec> stectomy should be 
performed should be decided on the basis of the limitations of the 
surgeon and the patient Early operation will save time and money, 
eliminate suffering and decrease the risk 
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REGIONAL SEGMENTAL COLITIS 


JoRGF DE Castro Barrosa, J Arnold Baroen and Clvude I* Dixon 

Observation, over long periods, of a large number of patients who 
hid ulcerative colitis has led to the inc\itable conclusion that, when 
tns physician uses the term “ulccratnc colitis,” he is dealing, not with 
one disease entity, but %uth a large group of different disease entities 
behaving different!) clmicallv and responding to diverse forms of 
therapy Many of these entities have known causes, such as tubercu- 
lous, amebic, lymphogranulomacous, allergic or streptococcal colitis, 
the) appear as a late phase of bacillary d)sentery or are consequent to 

table 1 — LIST OF INFLAMMATORY LESIONS OF THE BOWEL 
CLASSIFIED ACCORDING TO LOCATION 

I Large bowel 

^ cobtis (involvement of ibe entire colon) 

1 Examples of known evusej 
a Streptococcal 

b Late result of bacitlarv dysentery 
c Allergic ^ ' 

n 1 Cryptogenic 

“ Localixed or regional (migratory or progressive! colilis 

1 Single region Involved 

2 Multiple regions involved 
It Small bowel 

^ enteritis (involvement of entire or large portion of small 

1 Jejuno ileiUs 

“ IxKalized or regional enteritis 

1 Jeiumtii 

2 lleitis 

a Example regional ileitis 
til Small and large bowel (enterocolitis) 

A Ilcocobtis (one continuous lesion from lemimal part of ileum into cecum 
and ascending colon) 

1 Example tuberculosis of the ileocecal region 

Colitis with ileitis or jejunitis or both (two separate lesions occurnng 
concomitantly with noimal bowel between them) 

food Or vitamin deficiency There are, however, types of ulcerauve 
^ causes of which are unknown, for that reason they are 
und^^ h together under the same heading and discussed 

1 Unfortunate term “idiopathic ’ The expenences gained from 

L of a large number of these cases of cryptogemc cohtis 

'e Convinced us that, even m this group, there exists probably more 
An one type of disease, judging from their clinical behavior and 
sponse to medical and surgical management 

i niong these cases of cryptogenic colitis there is i rehtucl) small 
939 
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group that follows a similar pattern and the designation of regional or 
segmental colitis seems suitable TTws is merely a descriptive term t\ 
pressing the lesser degree of extension Table I lists some of the m 
flammatory lesions of the intestines classified according to their loca 
non In this way the group of cases to be discussed in this paper can 
be defined more precisely 

CLASStFICATION OF THE VARIOUS TYPES OF COLITIS 
In the first mam group (table 1) are included those mflamnuton 
lesions imolving only the large bowel The> are generalized when the 
lesions mvoKe the entire colon as well as the rectum In this group 





■407 Marled changes of scgmentnl ulccramc colitis of the transserse colon 
near the hepatic flexure This js a relativcl> short sefcniental inn I'cnui f 


either the lesion stops abruptly jt the ileocecal valve or else there i' 
only a backflow involvement of the terminil ileum but no chronic 
inflammatory process charactensoc of ileitis There are several fo^ 
of known cause those due to str^tococci (colitis gnvis or throtnho 
ulcerative colitis formerly cilled idiopathic or nonspecific) to 
or vitamin deficienc>, to late bicilbry dysentery and possibly to 
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nllerg\ There arc forms of generalized colitis \\ ithout know n cause 
ir causes a\hich we hi\c designated ns crsprogcnic \Vc suspect that 
there ^la^ be sc\eral fonns of colitis, at present chssified ns cr\pt<t 
seme that will e\cntunll\ be sepnrntcd from this group 
In certain cases the inf1nmmntor\ lesion does not imoKc the whole 
tolon It IS known thnt in amebic colitis the lesions are generallv found 
in the cecum and that \cnercnl 1\ mphocnnuloma ncnenlK in\ idcs 
the rectum sigmoid and anus 



flexure to the mid descending colon 

olcerntn c colitis in w hich there is segmental m\ ol\ e- 
are segments im oh ed bj the pathologic process 

"ithin reach of the proctosigmoidoscope although their distnl 
occasionally be \isualized, hence the diagnosis can be defi 
alK ^ roentgenologic e\ammation of the colon Gener 

•n\ol°”^ small (fig 407) or large (fig 408) segment of colon is 
ti single continuous lesion but occasionally multiple 
im obser\ed, that is two or more segments separateh 
cci With normal bowel between the lesions Crohn and Berg*' 
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described similar cases m I9J8 under the denomination of “right sideJ 
colitis,” since the terminal portion of the large bowel is found norma! 
at proctoscopic examination and since in a large percentage of cases 
the right side of the colon is imoUed Thej stated that the terminal 
ileum IS almost mvanablj imohed We have not included such cases 
m this paper In fact, m our senes, any case m which there W'as sig- 
nificant imoKcmcnt of the ileum was discarded, to be placed in a 



tig "ICW -Segmental ulcerative colitis of the left side of the colon Tfie roent 
genogram shows marked narrowing and shortening of the distal half of the tran^ 
verse colon, the splenic flexure and the descending colon down to the sigmo'J 
Proctosigmoidoscopic exammaiton m this case showed 24 cm of normal mucous 
membrane 

separate group classified under the heading of enterocolitis, wluch 
probably includes the majority of Crohn and Berg’s cases In I9J 
Bargen and Weber^ presented data on a small group of cases under 
the heading of regional migratory chrome ulcerative colitis Rcgicma 
cobtis seems to be the simplest and most descriptive term The term 
“right-sided colitis’' would not include all cases of regional j ^ 
There are cases in which there is segmental involvement of the ^ 
side of the colon (fig 409) When the mvoKement is, however, m t 
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right side of the colon, either the lesion stops abniptlv at the ileocecal 
valve or else there may be occasional!} a retrograde involvement of 
the terminal ileum but again no characteristic lesion of terminal ileitis 
For the sake of comparison and completeness we included as our 
second mam group in the classification, those inflammator} lesions 
confined solel> to the small bowel (enteritis) Again, the involvement 
may be generalized in the entire small bowel or a verv large portion 
of it (jejuno ileitis), as a continuous lesion or with intervening normal 
segments, or the involvement may be localized or regional in the 
jejunum (jejunitis) or more commonl}, in the ileum (ileitis) In this 
group the great majorit} of the lesions are located in the terminal 
portion of the ileum and stop abruptly at the ileocecal juncture, hence 
the name “terminal ileitis” Except for a few isolated cases m which 
the cause is suspected to be tuberculosis, the cause of these lesions of 
the small bowel is completely unknown It is doubtful whether 
avitaminosis is a causative factor There is no positive and final evi- 
dence for an explanation on an allergic basis 
Our third mam group includes inflammatory lesions involving simul 
tancously the small and the large bow'el, these we group under the 
heading of enterocolitis The lesion, however, may be one continuous 
process, from the terminal ileum into the cecum and ascending colon 
(ueocohtis), or else two or more separate lesions may exist concomi 
tantly m the small and the large bow el but with a normal segment of 
bowel m between the ileum and the colon Thus, there may exist 
colitis with ileitis or jejunitis or both In the group of cases of ileo- 
colitis there are characteristic pathologic changes in both colon and 
terminal ileum and not just backflow inflammation of the tenninil 
portion of the ileum This group includes all the granulomatous lesions 
of the ileocecal region, of w hich tuberculosis is an example There is 
a large group of cases of ileocolitis of a hyperplastic nature, the cause 
of which IS unknown, and other nongranulomatous lesions the cause 
ot which IS hkevvise unknown, many such lesions invade far down into 
tne ascending colon The second group— cases of enterocolitis— differs 
•n that there are merely two concomitant lesions, one in the colon and 
the other in the small intestine, separated by a short or long segment 
of normal bowel Segmental inflammator} lesions of the colon so far 
ave not been found to behave m the unpredictable manner of ileitis 
3 ter Surgical treatment The patient usual!} remains w ell w hen resec- 
tion IS extensive enough 

DEFINITION OF REOIONAt COLITIS 

1 he term regional colitis ’ therefore refers to a nonspecific or 
cr} ptogenic inflammatorv ulcerativ e or h}perplastic lesion involving 
e or more short or long segments of large bow el ns one continuous 
Sion or ns a multiple insoKement of the colon sparing, howener, its 
rminil portion Either tlic proctoscopic examination does not reveal 
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any lesion m the tennmal bowel for the whole distance observed, that 
IS, approximately 24 cm , as m the majority of the cases, or at least 
the rectum is completely free from an> involvement No case in which 
there was an> slight pathologic changt m the rectum at the time of 
the first examination is included in this study The terminal ileum 
likewise, in the vast majority of the cases, cither is completely free 
from any pathologic change or else has merely a retrograde involve 
ment, evidently secondary to the mam colonic lesion 

INCIDENCE 

In an attempt to determine the frequency with which regional colitis 
occurs m comparison with the more commonly found ty pes of colitis 
namely, generalized ulcerative colitis, m which there are definite and 


T VBLE 2 —AGE Aim SEX CASES OP REGIOVAL COLITIS 



1 Total Patients 



AoC ^ears 

1 


Males 

Females 

j Number 

1 er Cent 

0 9 1 

0 7 

1 

0 

10-19 

13 

9 3 

8 ; 

5 

20-29 

SO ! 

35 7 ; 

28 

22 

30-39 1 


23 6 1 

10 

23 

40-t9 j 

20 

14 3 

10 

10 

S0-S9 

1 

12 S 

10 

8 

60-69 

4 

2 9 

2 

2 

/0-79 

1 

i ® ’ 

1 

0 

Total cases 

140 

100 

70 

70 

Mean age 

i 34 5yis j 

34 yrs 

35>rs 

Youngest patient 


3 yrs (Male) 


Oldest patient 

1 

73 yrs (Male) 


ty pical proctoscopic findings, we made a fairlv complete survey of the 
total number of cases of all tvpes of ulcerative colitis observed at the 
Mayo Climc from 1923 to 1943, inclusive 
Approximately 4 000 different cases of ulcerative colitis (of the 
type under I A, table I) were observed at the clinic during these yeats 
During that time 140 cases of regional colitis, approximately 4 pft 
cent of the total number were observed The greitest number of tnese 
cases were observed in the list decide 
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Age and Sex.—Table 2 shows that in ovir scries the disease was 
equally distributed among male and female patients and that it oc- 
curred most frequently in the third and fourth decades of life. It can. 
however, affect persons of any age. Our youngest patient was three 
years of age and the oldest scvcnn’-threc; both were male. 

ETIOLOGY 

Up to the present time the nature of regional colitis is unknown. All 
studies aiming to determine the cause of this interesting colonic lesion 
have terminated either with negative or with dubious results. In thirty- 
four of our 140 cases the question of tuberculosis was investigated. In 
one case the P.P.D. reaction for tuberculosis was positive first strength. 
In one case, after removal of a hyperplastic lesion involving cccum, 
ascending colon, hepatic flexure and portion of transverse colon, the 
pathologist made a diagnosis of multiple tuberculous ulcers on the 
specimen. In another case the pathologist made a diagnosis of tuber- 
culosis, this time on two Ivmph nodes removed for biopsy at explora- 
tion. 

^ fn one case very many acid-fast bacilli were present in the stools 
in 1925. They were not "definitely classified as Mycobacterium tuber- 
culosis and none were found on repeated subsequent examinations. In 
1944, nineteen years later, the patient wrote saying that he had never 
felt better and referred to nephrectomy that had been performed, not 
|nentioning the cause. In one case in 1937 there were acid-fast bacilli 
in the stools, atypical for tuberculosis. The patient was reported dead 
in 1938. In one case in which the patient was reported dead one year 
3fter first being seen at the clinic tuberculous enteritis was said to 
aye been obsen’^ed at necropsy performed elsewhere. No convincing 
evidence, however, was reported. In all the rest of the cases the 
results of all tests requested were reported as negative. In one case the 
reaction for Proteus was reported in a dilution of 1:320 and in 
another, positive agglutination (Flexner) 'U'as said to have been found 
e sewhere. Stool examinations for ova and parasites and stool cultures 
Were carried out in practically all of the cases and the results of these 
'j ^re consistently reported as negative. In one of our cases in which 
V°^i^iiinidostomy and subtotal colectomy were performed recently, 
P^^l'ologist reported intestinal sarcoidosis (sarcoid of Boeck). 
Ralphs* suggested an interesting pathogenesis for the chronic infiam- 
atorj’ tumors” of the gastro-mtestinal tract; a lesion in the mucosa, 
or example, a crack, fissure or superficial ulceration, would account 
or a portal of entry of an infection of slow and low virulence, 
Ptovoking a chronic inflammatory reaction with round cell infiltration 
na mural infiltration. Adhesions of the infiltrated and thickened 
rosa to parietes, adjacent organs or neighboring loops of gut would 
etelop or there would be retroperitoneal invasion by way of the 
esocolon via lymphatics. The inflammatorj* mass of nonuniform tex- 
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rure and witli small absccises in itx midst nould show new granub 
non tissue, evidence of new infection together with zones of older 
granulation tissue with cicatrization that could provoXe stenosis Ralphs 
attributed the presence of giant cells of the foreign bodj^ type in the 
coIonic lesions to foreign bodies or chemical compounds which pro- 
voked chronic irritation This hypothesis might explain the inflam 
matory tumors or granulomas but would hardly explain the type of 
inflammatory lesions to which wc refer 
Kirschner and Nordman, quoted by Ralphs, referred to the chronic 
inflammatory tumors of the cecum arising from chronic fibroplastic 
inflammation of the appendix and also to involvement and infiltration 
of the colon by direct extension of an inflammatory process from 
neighboring organs, for example, adnexal disease invading the sigmoid 
flexure This could well be the case when there are two lesions one in 
the small bowel and the other iti the colon TTie lesion in the small 
bowel would be the primary lesion, invasion of neighboring organs is 
more characteristic of lesions m this location than of those m the 
colon This may have been the sequence of events m one of our cases 
in which there were two concomitant lesions, one of |cjuno ileitis 
and the other in the descending colon and sigmoid In favor of this 
hypothesis are the results from surgical procedures directed to cure 
the lesion of the small bowel which go as far as to promote healmc 
of the colonic lesions without any further surgical intervention How 
ever, this hypothesis again would not explain our group of cases in 
practically all of which the lesion is an inflammatory process situated 
only in the colon with no other diseased organ in the abdominal 
cavity The presence of giant cells in the sections has frequently led 
to the erroneous diagnosis of tuberculosis Bacteriologic examination 
of the feces inoculations of guinea pigs and rabbits and tissue cultures 
have persistently yielded uninformative data as to cause 
More profound studies of the allergic reactions of the viscera may 
throw some light on the pathogenesis of some of these intestinal 
lesions Disturbed function of the visceral sympathetic nervous system 
from anaphylactic or anaphylactoid shock produced by heterogenic 
proteins, polypeptides bacterial toxins, alkaloids and so forth can 
produce serious complications in different viscera, including the 
bowels Convincing experimental data on the “Shwartzman Sanard/ii 
phenomenon in animals and strong clinical evidence of visceral infarcts 
in man without any arterial or venous obstruction show that serious 
changes m several organs can be explained on the basis of vasomotor 
reflexes ® It is easy to iraagmc the nch intestinal bacterial flora causing 
a secondary infection of an mfarcted segment of large or small how*, 
possibly with intravascular coagulated blood due to endotnclia 
changes causing tlmombosis in the capillaries The experimental foca 
thrombotic phenomenon of the digestiv c tract caused by anaphvlactic 
shock may correspond to the stippling frequently encountered m 
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segments of bowel near the obviousl) mflammator> legions A more 
rich and more Mrulent intestinal flora in the terminal ileum would 
explain this more frequent location of rcgionil enteritis The same 
uould hold true for the large bowel 

LOCATION 

Our knowledge of the extent of the imolvemeni was based on 
roentgenologic data alone for the cases m which treatment was med- 
ical, on additional operamc findings for the cases m which exploration 
uas performed and on diagnosis bv i pathologist of the resected 
specimens In almost ever> case the roentgenologic cxammition gave 
precise indications of the extent of the disease In a few cases the 
lesions, when seen at exploration, were more extensive than the roent 
genologic findings would indicate In some cases the additional in 
volvement found at operation could not be demonstrated roentgeno- 
graphicallj We refer to the “stippled” areas on the serosal surface of 
the colon In our opimon these areas of “stippling” are highly sig- 
nificant and we regard them as an indication of initial lesions of early 
involvement of the bowel by the inflammatory process Resection or 
anastomosis should be earned out beyond these areas in order to guard 
against postoperative recurrence 

for the stud) of the extent of mvolv cment at the first examination 
Mayo CUmc we classified the colon into small segments, namel>, 
cecum, proximal and distal portions of the ascending colon, proximal 
and distal limbs of the hepatic flexure, proximal and distal halves of the 
transverse colon, proximal and distal limbs of the splenic flexure, 
proximal and distal portions of the descending colon, proximal and 
istal portions of the sigmoid colon and finally the rectum which was 
invanablj free of disease at the first examination Wc were unable 
to establish either a constant or even a more frequent pattern of m- 
'olved regions nor were we able to make any kind of classification as 
® ^ of distribution of the lesions, so v aried w as the manner in 
'tfiich the inflammatory process spread throughout the different seg 
the colon Instead, we calculated how minv times each of 
c fourteen segments mentioned was involved, taking into considera- 
lon all the HO cases This revealed an average of approximately seven 
grocnts involved for each case 

he segments of the right half of the colon were bv far more fre 
luemly involved than those on the left, hence the suggested term 
ctignt sided cohtis” previously mentioned However, the transverse 
sbghtly more commonly inv olv ed than the ascending colon 
segments of the left colon were commonl) involved 
fhe^r lOvoUement decreased toward the distal portion of 

^'^'^i’tv two cases the proximal sigmoid and m five 
. ^ distal Sigmoid \^as found to be involved and in some of these 

es proctoscopic cxaintintion revealed the dtstnl end of the inflani 
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njatory process The terminal ilcum m twenty fi^e (18 per cent) of 
the WO cases had some \u\ol\ement evidently secondat> to the mam 
colonic lesion In three cases there were concomitant lesions of the 
small and the large bowel sepanred bi normal bowel In the ust 
majoni> of the cases the colon was imohcd b> a single short or long 
tontmuous in(lammator\ pntess it times with more marked changes 
m certain segments but in four c-ises there were two separate colonic 
lesions with normal bowel m between and m one case there was a 
patch) distribution of the inflammatot) process 

PATHOLOGY 

The lesions in the gencrali/ed and m the regional tvpes of ulceratne 
colitis appear to be similar One finds diffuse surface ulceration of the 
mucosa and denuded areas Later m ibc course of the disease one finds 
poh pQid h) pcrplasia suppuration of the submucosa thickening and 
induration of all the coats of the intestinal w all and chronic infiltration 
and scarring of the peritoneal serosa Although gcossl) the woody 
inflammatory process of regional terminal ilcitis ma> differ from the 
lesions of colitis microscopicallv one finds the same nonspecific, 
chrome granulomatous, mfiammarorv process The pathologic studs 
alone does not give much information about the cause of these 
treacherous mfiammators lesions of the intestines All the lesions seem 
to be of an infectious origin The end result in different cases, that is 
the mflammaton. reaction ma) be similar, granulomatous for the 
small bowel and ulcoramc and hvpcrplasiic for the colon but the 
primary infection ma> well be different 

SYMPTOMATOLOGY 

The clinical course of patients vvho hai e rhe regional or segmental 
tvpe of ulceratne colitis may be biearrc and varied A patient maj be 
in good ph) sical condition and the s> mptoms may consist mainly of 
abdominal cramps sometimes severe accompanied by an occasional 
loose stool only occasionally associated with blood On the other hand 
the patients troubles may begin as an acute illness with evidence of 
toxemia fever and great bodily depletion In between these two ct 
cremes may be observed a great variety of clinical pictures that 
times do not even give suspicion of the presence of cohtis It would 
be impossible therefore to give am precise description of the aver 
age clinical picture 

The diarrhea is rarely severe TTve bowel movements m twentv four 
hours m many cases are not much more than three or four Thev 
never reach the surprising frequency of the generalized forms oi 
ulcerative colitis The rectal discharges are nev er as charactensuc as m 
generalized thrombo ulcerative cobns. There as little if any, 
fairly frequent to find caves without any bloody discharge at all or 
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else with onU streaks of blood Patients wlio hue this t\pc of colitis 
ha\e less urgenc) for bowel mo\cmencs than those who hi\<. rettil 
mvohement and the diarrhea is more often intermittent Cramps art 
a common s\mptom and m some cases present theniscKcs with i 
out of proportion to the patients phasicat appear mu. 
and to the clinical course of the disease Cramps arc situated alontj tht 
line of the colon and ma\ be rebeted b\ a bowel motement Thev 
^ •'^^^rmittenth more often than m generalized cohtu 

ine fever \anes according to the sc\cnt\ of the disease In s« me 
cases the patients are afebrile or hate low temperature \^ hen te\ er is 
preent it mat tart anwtthere from 101® to 104° F 
Loss of w eight is a common feature of the disease It mat be modcr 
ate but at times it is verj stnkin" Patients mat lose from 20 to 40 
pounds (9 to 18 kg) in a relatitelt short time The weight can be 
recotered dunng the therapeutic or spontaneous remissions This does 
not appen as often w ith w idc extension of the disease m the colon is 
in other cases Recot ert of weight is slow when the disease his spreui 
°AI terminal portions of the colon 

^ though gross hemorrhages ire rare, these patients present them 
tini” f taned mtensitt, sometimes necessitating nuil 

especiallt m those cases in which there are exicnsu c 
. t ' ind t en low concentration of hemoglobin The differen 
^ insignificant, the leukoctie count does not 
The sedimentation rate is a good guide to the 
acmitt of the disease 

inate^R^ there is a concomitant lesion of the small bow el it mai dom 
of sv^ ^ pictu^ or at least contribute to a great extent to the arra\ 
Icw^ diarrhea mai not be augmented because of the 

csnec u ^^11 bow el but the enmps mai be more se\ ere This is 
^ those cases of ileocobtis m which npical extensue 

the h\ lesions occur in the terminal ileum continuous with 

mator cecum and lesions of the ascending colon The inflam 

L ' of the terminal ileum frequentU causes stenosis, w hich 

comb, se\ ere cramps In those cases m w hich there arc 

lesion -colitis but a normal segment of bow el becw een the 

jQ *t ^ ^ concomitant lesion of the small bowel max contnbute m^st 
"hich 1 of the patient There ha\e been cases m 

ouiMn ^ colonic lesion, if not anatomicalh cured at least remained 
^ust ho^ remotal of the lesion of the small bowel One 

Its colonic lesion and phn to perform 

remox al at the slightest prox ocation 


„ COMPLICATIONS 

polypoid hx-perplasn ending abruptlx with the colonic 
parentlv obserxed late m the exolution of the disease \p 

, ma ignant change is not i complication or it anx rate is a 
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rare one There Mas one case of malignant change in this scries Grc^ 
lieniorrhages are rare Although the lumen of the colon is dimmished 
m diameter, real formation of the stricture enough to cause acute 
obstruction is rare The more common location of these inflammator) 
lesions in the segments of the right half of the colon, Mith larger 
diameter and more liquid stools mav account for the infrequency of 
obstrtictmg strictures In one of our cases m w hich the disease spread 



410 — of baiium artd subscqucntlj of air inio ihe recioni 
rocntgenoscopit control rctealed ulccrame colitis iniolving the left half of the 
transverse colon tlic splenic flexure and the upper half of the descending 
Secondary pol> poid changes can be seen in both limbs of the splenic flexure 
narrow segment of diseased boss cl can be seen by transparency through a 
imposed segment of colon This is •mother example of the disease m the !«“ 
of the colon 

to the descending colon roentgenologic exunination revealed a definite 
stricture, which m as 5trongl> suggestn e of a malignant lesion Expiow 
tion proved it to be of an jnflammaton , cicatrizing nature Recta 
complications such as perirectal abscesses and anal fistula and sup 
purame condylomas are fairly frequently encountered, althoug 
proctoscopic examination reveals a normal bouel sometimes for * ^ 
whole distance examined If there happens to be such a lesion, on 
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should be cautious about any surgical intervention before controlbng 
the disease in the intestine prosinul to the rectum. Only such essential 
surgical meaures as drainage of an abscess iir control of anal discom- 
fort should be carried out. Operations performed on perirectal infec 
tions and anal fistulas have met with disastrous results under sucli 
circumstances. 

Other complications generally enumerated as characteristic of gen- 
eralized ulcerative colitis, such as certain systemic manifestations, for 



■^^^•~Sev’ere and extensile utcerarive colitis beginning abruptly in the as- 
1 ralon and ending almost as abruptly at the juncture of the descending 
n and the sigmoid There is considerable shortening and narrowing of the 
on With a marked secondary polypoid change. 


ample, arthritis, erythema nodosum, neuritis, infection of the urinary 
phlebitis and, late in the disease, deficiency states, have been 
• with less frequency. Complications at a distance, such as 

e Skin and buccal mucosa, are almost unknown. The major com- 
of colitis is perforation, which fortunately 
ppens only rarely. It is generallv chronic and the perforating lesion 

IS promptly walled off. 
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01A6NOSI5 

In this form of colitis ve depend practicall} entireh on the roent 
genologic examination of the large bowel, which in certain instances 
should be made In the double contrast method that is retrograde 
injection of barium and subsequenth of air into the rectum (fig 410) 
alwa)s under roentgenoscopic control In this was the fuzzj, dis 
totted outline of the diseased colon is rcadilj MSible Narrowins 
hj perirritabilitj , shortening and loss of haiistration m a segment of 
bowel with negative findings m the bowel at proctosigmoidoscopic 



fi 412 Oironic ulcerative colitis most marked m the transverse colon How 
ever there is definite mvoSement of the dcscendinff and asccndtnfl colon to * 
lesser tiegree 

examination are diagnostic of segmental colitis With the retrograde 
barium enema one can aerj well, in a great percentage of cases et 
amme the terminal ileum Occasionallj one has to resort to the barium 
meal in order to detect lesions m the terminal portions of the ileu^ 
not visualized with the retrograde injection of barium As a rule the 
roentgenologic appearance of the lesion is tjpical (figs 411, 412 and 
413) It should be differentiated from that of carcinoma, occasionail) 
this differentiation can present difficulties especially when a ven 
short segnient of colon is imohed 
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CLINICAL DATA 

The clinical data of our patients ^\ho ha\e regional colitis and the 
comparative evaluation of results obtained from the different forms 
of treatment, medical or surgical, are of particular interest Of the 140 
patients ninetv \v ere treated medically , fort> -three surgicallv and 
seven for reasons bevond our control, hid no form of treatment of 
any kind Medical treatment included rest m bed with all the sup 
portive treatment available— mtrivenous administration of fluids blood 
transfusions, low residue (nonroughage), high protein diets and 



Olid transverse colon This is the most common t>pe of involvement 

^itamin supplements In sixt> two cases, m addition to the foregoing 
ograni, some form of chemotherapy with a sulfonamide compound 
as instituted at some time during the course of treatment Classifica- 
on into smaller groups according to the sulfonamide compounds used 
p to be useless, so great was the variety of sulfonamide com 
^ oun s used as the > ears w ent b> and new compounds became avail 
, j twenty eight cases no sulfonamide drug of any kind was 
during the course of treatment 

the forty -three patients who underwent some form of surgical 
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intervention, ele\ en \\ ere treated medically prior to surgical treatment, 
SIX with the use of sulfonamide compounds and fi\e without the use 
of this type of drug These patients were included m the two groups 
that only had medical management for the period before surgical 
treatment was instituted Table 3 shows the incidence of recurrence in 
each of the aforementioned groups followed for periods of one, t«o 
and three years We use the word ‘recurrence” here for lack of a 
better word “Relapse could ha\c served just as well By “recurrence’ 
we mean return of s>inptoms, with or without further involvement of 
other portions of bowel previouslv ummoUed One immediately 


TABLE 3 — THE INCTOENCE OF REC011REI,CE OF XEGJO'iAL 
COLITIS ACCORtUNO TO IVPE OF TREATitE>rT 
10LL0W1F.G DWGNOSIS AT THE CLINIC 



Medical Treatment 

Surgical 

Time Since Treatment 

Sulfonamides 

SuUonatmdes > 



















1 

1 


Patients ttacad | 

59 

1 

28 

Recurrence 

74 

1 8 

1 7 

! (2Sf’«) 


(6^0) 

(35%) 

»r 

patients traced 


! 33 

22 

Recurrence 



6 


(58%) 

' W^'c) 

(27%) 

Total patients in study 

fiSr 

5n 

40 






• Tercentapes are baaed on patients iraccd in each group . 

^ Eleven ot Ihc patients viho received medica] treatment were lulMWjucntly iteawo 
surgically 


takes for granted that there was a period of remission of sympwi^ 
before the ‘ recurrence ’ took place but w c also included under this 
heading not only return of ^mptoini. but recrudescence of sv 
nnd failure to bring about amelioration of svmptoms under medico*' 
tare 

A glance at the figures m table 3 rev eals the high incidence of recur 
lence m all the groups In more than half of the cases sympto^n 
recurred withm one >ear of observation after the diagnosis was made 
ind these recurrences repeated themselves m the subsequent year' 
Recurrences were least frequent m the surgical gioup, and we 
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point out that in tins group dealt AMth here as a \\lio!e we included all 
cases whether tlie results were ijood or Ind without reeard to the 
surgical procedure 

The figures shown in table 5 led us to another sur\e\ of the records 
m order to determine whether the groups were comparable As 
criteria for comparabilits, we took into consideration the a\erage 
extent of imohement for each group Again we classified the colon 
into fourteen small segments and determined how man\ times each 
segment was imoUed, taking into consideration all the patients of 



ig 414 — Segmenral incidence of inrohemeiu in the smj -eight cases in Mhich 
medical with the use of sulfonamides The numbers {number of 
' 3c dots) represent the number of times each of the segments was involved 

wch group, thus we found an average of eight regions intohed for 
cn patient treated medically with the use of sulfonamide compounds 
of “ch patient treated mcdicalK w ithout the use 

^ sulfonamide compounds and six regions imoUed for each of the 
patients treated surgicalU There were more extensweU invoiced pa 
group than m the second and third Considering 
^ch of the fourteen segments into which we classified 
e colon IS relatneh small there is not much difference as far as 
ent of mvoKenient is concerned among the groups compared The 
oi>res shown m table 3 differed for each group significant!) enough 



956 


} Dr r u\Httos\, ) V HAW IN c i wixon 


to overshadow an> difference that nw\ have existed regarding extent 
of involvement 

Tigtircs 414 415 and 416 show graphicalK the regional incidence 
of inv oK ement for each group The colon in these figures is classified 
into twelve segments, for the sake of simplicit>, instead of fourteen 
the hepatic and splenic flexures arc each represented as one single 
region, since the incidence of mvoKcmcnc of the proximal and distal 
limbs was practical!) identical The numbers (total number of black 
dors) represent the number of times cich of the segments shown was 



Tik 415 -Segmcnul incidence ot imobcnient in the tlurty three cases in whth 
ircaimcfit was mcdicvl %\Mhout the use of sulfonaniwks The numbers (number oi 
\ \acU dots) rcpTcsent the non I cr of times each of the scftmcnts was invoUed 

intoWed The averages were calculated taking into consideration four 
teen segments of colon In all the three groups the higher incidence 
of involvement for the right side of the colon than for the left is 
evident There is minimal incidence of involvement in the sicmoid and 
the rectum is mvnnabl) unimohed at the first examination 
The numbers in table 3 take into consideration merely the fact of 
recurrence regardless of the number of times it took place or its sen 
ousness Although the results from surgical treatment w ere b> far the 
best as shown by the smallest percentages of recurrence m table 3> out 
has ro take inro consideration the risk of the surgical managem^ut 
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"•hich at tinies inNohes formidable procedures, espccialh if resection 
IS to be undertaken Among our fort\ three cases in which burgical 
treatment was used there were three operate e deaths bnngmtr the 
ttiortalit\ rate to 7 per cent. Although this mortahn rate is rebtw eh 
loti for this t\pe of surgert, wc thought it advisable to carr\ on 
funher our comparatiic evaluation of results for the three groupb or 
oases, taking into consideranon frequenev and seieritv of recurrenccb 
'fam patients with this disease, followed for a fairh lonij period have 
trouble consistentli , frequemU and senousU enough to warrant sur 
gical treatment 



416 — Svgmental incidence of iniokemem n the fort> three ca^es m which 
ireamient was surgical The numbers (number of black dots) represent the num 
of times each of the seements was inToIred 

Table 4 show s the frequenev of known recurrences for each group 
'\ith follow-ups of one, two and three \cars Here again the highest 
percentages of recurrence are for the first group, w here the frequenev 
recurrences increases as the j ears go b\ , wathm cw o \ ears a third 
of the patients had had mulnple recurrences Lower figures are en 
countered m the second group and still low er for the surgical group, 
the incidence of mulnple recurrences m the three tear 
ollow up, where we find a relameh hiuh figure of 18 per cent. The 
reason for this will be clanffed when we consider the tvpe of surgical 
procedure performed 
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In order to evaluate the severity, we graded the recurrences from 
one to three Those cases tn which recurrence consisted only of si? 
mficant clinical s) mptonis without further involvement of the colon 
were graded 1 When the clinical symptoms were very severe or re 
suited tn further extension of the disease into other portions of the 
colon, previously uninvoKed the recurrence was graded 2 Finally, 
wc graded the recurrence 3 when the disease ettended to the ter 
nunal portions of the colon including the rectum, thus precluding 
further radical (resection) orconservatuc (sidetracking) surgical treat 
menf leaving jleostomv as the only alternative (table f) The longer the 


TABLE 4— FRLQUESCV OF KNOWS RECURRENCES FOLLOIVING 
TREATMENT FOR RECIOVAL COUTIS 



Medicnl Treatment Only 

Surgical 

Treslment 

Time Since Trealmeru 

1 SuWooamjilfs 

No 

Sul/onsmides 

0~Z )t 




Patients iractd 

5S 

29 

32 



24% 

19% 

MulUple recurrences 

5% i 


0 

i a yrs 


1 


Patients traced 

39 

24 

> 3S 

1 recurrence 

28‘« 

2S% 

18% 

Multiple recurrences 

33"o 

S'-c 

7% 




22 

PiUents traced 

24 

19 

1 recurrence 

31*^0 

37% 


2 recurrences 

I7^e 

0 


3 recurrences 

17^- 

5% 


Molt than 3 rtcumacn 

0 


Total of multiple recurrences* 

38% 

5% 

18% 


* PcrcentagM are based on numbers of patients traced in each group 
t Six recurrences (one case) 
j For patients tra^ two lo three >cats 


follow up of the patients the more severe arc the recurrences Withm 
three years 21 per cent of rhe patients of the first group had recur 
rences that resulted in extension of the lesion into other portions of 
the colon in 17 per cent of the cases rhe process extended as f^ir as 
the rectum where positive findings were evidenced at proctorcopit 
examination The figures for the more severe recurrences are lower 
for the second group than for the first, for the one, two and tfiftr 
year follow up 

Table 5 show s that the grade 5 recurrence was the highest among 
the surgical cases for all the three veir follow ups Hie type of sur 
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gical procedure, UoN\e\er, is not taken mio consideration \mong the 
fom three surgical cases there were four simple explorations m which 
nothing was thought advisable sui^icalK because of the extent of the 
invoUement In one other case, ileostomv was all that could be per 
formed In one case the onK surgical measure was the closure of a 
stoma resulting from appendicostonn performed before the pauent 
came CO the clinic inewentx cases a sidetracking operation (ileocolos 
tom) or ilcosigmoidostomt ) was carried out as the onl\ procedure 
in some resection was planned at a later date Onl\ fourteen patients 
had the benefit of resection of the diseased segment of bowel 


TABLE 5 — SEVERITY OF KNOWN RECURRENCES OF REGIONAL 
COLITIS FOLLOWING iREATilENT 


lifn« Since Irealmtnl 


«>*» yr 

patients traced 
G of recurrence 

Grade 2 
Grade 3 


|atjenta traced 
GtlSf recurrence 
Grade 2 
Grade 3 

^3yrs 

PaUenu traced 

of recurrence 

Grade 2 
Grade 3 


Me<!ical Treitment 


Nu 

I SuKonartude* 


Surgical 

rreatmeni 


9$ 

29 

32 

34^,* 

17% 

6% 

12'^ 

7% 

6% 

S'-. , 

3'c 

6% 

39 , 

24 

28 

36% 

12% ' 

7% 

1S% 

12' c 1 

4% 

Wc 

8% 1 

14% 

2' i 

1 1 

1 

1 22 

21% 

26% I 

9-0 

21% 



17' ( 

3% 

J8% 


Percentages are based on nutaber of patients traced in each group 


able 6 shows the one-year follow-up results according to the sur- 
s^cal procedures, sidetracking or resection One sees that all the rccur- 
^ nces were among those patients that had a sidetracking operation 
whereas there was no recurrence when a resection was under- 
f removing all of the diseased bowel Table 6 shows the one-vear 
but the same results were verified b\ follow ups for 
thr >ears The numbers for the follow-ups for two and 

>ears were too small to be included m the table At the end of 
Pat^ thirteen cases of sidetracking in which the 

lent was traced there were recurrences, in none of the ten cases of 
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resection m « hich the patient was tncctl had there heen anv rmiiMc 
At the end of three \cari, m four of the t«eKe cases of sidctracJ-mi: 
in sshich the patient nn-s traced thwe were recurrences, in the st\en 

UniF (» R1G10N\L COUTlb FOLlOU-l-J RI-SllTs 
VCCOKDtvG TO SUBClCtt PROCFOUtit 


Surgical i roceJore 


0-1 -ir 


rot'll ca»€s 


S«ie 

tracking 

Operation 

Onlj 


Kesection 
i or Afore 
Stages 


20 


14 


i atientr traced 
WenincTiee 


16 

5 

^ ) 


i 



if 


ttsci of rescctmn in which the patient was tnced, there stih was no 
case of recurrence A fiftv four tear old mm, on whom cecosjgnioiil 
ostom\ was performed remained well for thirteen jesri, it the end 

XAnrr 7 — rsEotrsev \no sfnfrity of rfcurrfscfs 
OF REGION SL COLITIS FOLLOWING SltlF 
TRACKING OPERATIOS OSLV 


Intma! After Operation 


! O-J Yr 

12^0. 

j 2 3Afs 

Patients traced 

16 

13 

12 

Frequency of recurrence 



n% 

1 recurrence 

3l'o* 

iS^-o 

Multiple recurrences 


15% 

17% 

Seventy of recurrence 



i 17% 

Grade 1 j 

12% 

s% 



rp 

17% 

Grade J j 

12% 

15% 


• 1 creentiges ba««] on number of patients traced for each time interval 


of tt hfch mtjc lie w it found to hat c iiTC« 05 cleFov/s and a had n’' 
for resection He had a \er> sea ere recurrence fourteen >eats * 
operation and died of intestinal h«norrhage fifteen aeirs ^frer t 
sidetncl.mg opentton Three patients avUo had undergone sidcu’sci'Hi 
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]jy 4i7-C!itiicii course of three pjticnts treated medicall> for regional set 
\Mtliout the use of sulfonamide tomjiounds fhe dvffctent pttts of 
sure represent insoUenient on the respectue dates on which the roentgen 
ogle examinations «erc made In case 1 at the first roemgenolottic examination 
the onI> abnormal region observed was one of marVed iintahthty at the junc 
‘he ascending colon and the hepatic flexure Only lonx months after this 
f colon and the terminal ileum had become inxolxed In c the lesion had 
m ft ‘he descending colon but in d the examinauon did not reveal anj lesion 
cn} colon In case 2 the process which originally (a) involved the 

\ ^ cecum to the proximal portion of the sigmoid, extended to m 

■leu* portion of the sigmoid (&), the rectum fcl and the terminal 

n ^ there vvere two separate regions of mxolxetnent at the first 

examination (a) Extension took place both divtaU> and orallj at 
. > ‘■^S'ons The rectum was eventually mvolv^ Jb) \n case 4 the ongmal m 
^ transverse colon to the sicmoid fsl extended to include the 

trctiinj (^,) 

^‘ght seten and five tears tfter operation Two patients 
' n had undergone resection were well five \enrs nfter operation 
tnou£*h the nmiiber of cases is Mnall, we cm nnlvc the stntement tint, 
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as far as Me can tell, m none of the cases in which resection Mas per 
formed was a recurrence observed for follow up periods of one two 
and three years 

Table 7 shows the incidence of recurrence, taking into consideration 
both frequency and seventy, following sidetracking operation only 
with follow up of one, two and three years In 17 per cent of the 
cases m which sidetracking operauon only had been performed there 
w ere multiple recurrences In the same percentage of cases the sevenn 



Fig 418— Qiiucal cuunc of iwo pauems treated surgically fox regional seg 
mental colios In case J roentgenologic examination (a) the cecum and the teimini! 
ileum were intolved In b there k slight mucosal abnormality throughout the eo 
tire colon abo>e the rectum and sigmoid In c there arc definite ulcerauve changes 
throughout the colon In d a constneting lesion has developed m the descending 
colon This patient died eighteen da>5 alter exirapenioneal resection of the con 
stneted region In case 6 notice m a b and c the gradual extension of the process 
from October 20 19J2 to March 21 1934 at which time ileosigtnoidostomy mm 
performed In d nonce the involvement of the sigmoid and of the anastomostd 
terminal ileum This shows tl e inadequac> and danger of the sidetracking open 
tion alone 

of the recurrence was grade 3 (on a grtding basts of 1 to 3 in which 
1 represents the mildest and 3 the most severe) In order to demon 
strate the development of cohtis m these cases in a more colorful wa) 
we chose examples from each one of the groups and represented the 
evolution of the disease showing the spread of the lesion w ith the aid 
of diagrams (figs 417 418 and 419) 

The patients in cases 1 2 3 and 4 of figure 417 were treated mecli 
call} without the use of sulfonamide compounds 
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In case I on August li 1931 there was an area of marke I iriiubility of ilu 
colon at the junction of the ascending colon and hepatic flexure Four months 
later the roentgenologic examination of the colon retealed extensive chrome 
ulcerative ileocolitis diffusely involving the terminal ileum cecum ascending 
colon and transv erse colon Four months after that the lesion had spread to the 
descending colon Eight months after that, apparentlj, the extent of involvement 
was not so great, since the roentgenologic examination did not reveal any lesion 
in the descending colon 



ig 419— Clinical course of three patients treated medically with the use of 
su onamide compounds In case 7 at the first roentgenologic examination (a) the 
^ ^ colon was involved Nouce the marked extension of the process 

j » l«s than four months later Sulfaguanidine was the drug used in this case 
n case 8 at the first examination («) the colon above and including the splenic 
xure was involved The extension of the lesion to include the descending colon 
c sigtnoid and the rectum as shown in b, took place m less than two years after 
^ c imtial examination Neoprontosil was used in December 1939 No sulfonamide 
h*d been used previously In case 9 a b and c, show the oral and 
th°™ of a lesion originally confined to the segment of the colon between 

wAf descending poruons In this case sulfaguanidine 

5^ lazole and succin> Isulfathiazolc had been used 

Was process on December 22, 1930 was already very extensiv e there 

®^^®osive ulcerative colitis involving the entire colon proximal to the 
t on U ^ I normal for a distance of 24 cm at proctoscopic examina 

turn \ J=*f’uar> 8 1931 the process bad spread to the upper third of the rec 
^ proctoscopic examination revealed an ulcerated moth eaten 
13 iQi's this there seemed to be a long period of remission but by July 

the ° 'ulcerative colitis involved the entire colon with marked deformity of 
noted^^h^ “I'hough there seemed to be very hrtle shortening of the bowel as 
D> roentgenologic examination Proctoscopic examination at this time 
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sitowetl ulccratitc coliti'* of the uhole rectum The terminal ileum was reported 
js normal In December of the same )car that i« fite months later the lesicn 
had spread to the terminal ileum nhich b> rocntpcnolopic examination was found 
to be inaoUed as far as Msualized with the barium enema We were mfomed 
that this patient in rehruar> 19J9 apparenth had a perforation that terminated 
her life 

Tills CISC illiistnres tlic tinportince <if a lung follow up snidv for one 
to reali/c wliat might happen to these piticnts After a lull of more 
than se\en j cars m the course of her disease, this patient Iml a recur 
rcncc with a fatal outcome 

In case 3, the rocntpcnoloi.i(, examination of the colon on March 9 1933, re 
scaled two regions of uiccratwc colitis with secondary hyperplastic changes in 
the mucosa one in the distal transsersc ctlon including the splenic flexure and 
another in the proximal sigmoid The ileocecal region was uninvohed At proc 
roscopic examination nothing was found ahnortm! m the bowel for a distance of 
30 to 35 cm Six jears later there was inxohement of the entire colon with 
marked shortening and defonmn a proctoscopic examination reseiled clironic 
iilcerame colms 

In si\ of fourteen cases m which the rectum was escntuallt imolicd 
siiliseciuent to the first examination at the clinic, findings of chronic 
ultcntnc colitis were csidenccd at proctosigmoidoscopu. examination 
one >ear after the first examination in four cases, three jears in one 
and SIX j ears m the list In fi\c other cases mfiamtnatorx changes oc 
curred in the rectum one. two, fixe and six j ears later, respectnch 

The primarj location ind manner of spread of the lesions in gen 
erahzed thrombo ulccntise colitis or colitis graxis ire different from 
those in the regional or scgmcntil txpe of colitis In the fornicr the 
initial lesion of the primiry infection is in the rectum ind the extension 
takes place proximallj tow ard the cecum In the litter the initi li I«ion 
can be located anjixhere in the colon hut is most often m the setrmenrs 
of the right colon although the spread of the disease cm take plite m 
both directions, orally and abonlh, the more importmt spreid is dis 
til toward the rectum 

The highest incidence of location of the lesion, is seen in the com 
limed cases from figures 414, 415 and 416 is found m the tnnsxerse 
coi’on Since m our cases tfie rfiseise was refitixefj laSanccJ oVasaos 
\ erse colon w ould be then the common pathw aj for the distal an 
proximal spread In extremely few, if inv, of the 140 cases hid t e 
diseise been diagnosed prior to admission of the patients to the clinic, 
exen among the more recent cases There x\as no xxav m which x'c 
could trace back cases of generalized colitis in order to sec xv hether m 
anx of them the disease hid been regional or segmental at the start 
The suspicion how ever, exists that cases of tj pical generalired coims 
w ere previouslj cases of segmental colitis Cases of advanced ileoco i 
could have been onginilly cases of regional colitis xvitli excntua c 
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tcnsne ileal in\ol\cnienr Ip cases 7, 8 ind 9 of figure 419 trcument 
was medical with the use of some sulfonamiclc compound In case 7 
on Fel)ruar\ 19, 194!, ulccramc colitis irnohcd the cecum the tseend 
ing colon and the oral half of the transs erse colon In four montlis the 
leMon had spread throughout the colon from the ileocecal \ the to the 
sigmoid In case 8 extensuc ulceratnc colitis, invoking the colon 
above and including the splenic flexure, had spread disnll> and in 
'oKed the whole colon in less than two \ ears Case 9 is a good cs 
ample of spread of the disease m the two directions, distal and proximal 
from an initial lesion involving the splenic flexure and part of the 
transverse and descending colon 

In caic j of figure 418 the disease was diagnosed as an irritable boMcl s> n 
drome m 1929 In I-cbnjar>, 1934, roentgenologic cxanunition of tiic ecibin rs 
vealed changes in the cecum and terminal itcum suggesting iiuoliement of tlic 
9pe seen m amebiasis but the clinical pathologists did not find parasites om or 
cobactenum tuberculosis m the stools Tlic rectum and sigmoid were also free 
of 3n> lesion B> August, 1935, another roentgenologic examination showed shglit 
ftiucosal abnormahtj througbout the entire colon, suggesting early or minimal 
inflammatory changes consistent with ulcerative colitis The rectum and sigmoid 
remained clear B> July, 1938. although the most marked changes were noted in 
u colon, there were definite ulcerative changes throughout the 

whole colon In December, 1941, secondary polypoid hyperjilasia and an iiiflam 
fnatory constricting lesion in the descending colon were noted In June, 1942 
the patient was still having much trouble and since it could not be definitely dc 
termmed that the constriction was the result of inflammation surgical explon 
tion was undertaken and an cxtrapcntoncal resection of the constricted region 
Performed, the patient died of generalized pentonms eighteen days later 
Of the other two pitients who died after operation among the forty three 
patients of the surgical group, one had ulcerative colitis involving the cecum as 
Jar as the splenic flexure and last few^ inches of the terminal ileum Resection in 
one stage was undenaken a ponion of the terminal ileum, cecum ascending and 
colon being removed, continuity of the intestinal tract was re estab 
jshed by side to side ilcosigmoidostomy with proximal stab wound colostomy 
ne patient died twelve days after operation of bronchopneumonia and general 
ized peritonitis 

The third operative death occurred abruptly in a ease of ulcerative colitis 
With secondary polypoid change from the ascending colon to the juncture of the 
descending and sigmoid colon Ncoprontosil was tried without result for two 
months at the end of which time ilco«ignioidostomy w is performed with ennse 
nuent death of the patient from pcriiomtis twelve days after operation 



'4 preoperative cheniothcnpcutic intcstuul antisepsis Thev were all 
operated on before the general use of succinv Isiilfathia/olc 
Among the surgical patients eight died at a later due and from 
other causes than colitis One patient felt w ell for tw o and a half v cars 
*^®°^'Stnoidostom\ up to the tune when further trouble indicated 
^ 9 advisahilitv of further cxplontion which revelled gcnciili/cd car- 
cinomatosis One patient died from unknown i lusc one vear after 
cccosiginoidostoni) One patient ln<l uktnlive eolitis nf the trins 
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verse and descending colon, ilc«)signioidostom> was successful!) per 
formed elsewhere and the patient remained well for thirteen j care A 
bad recurrence of the disease took place during the founeentb post 
operatise year One patient underwent removal of the cecum ascend 
mg, transv erse and descending colon and a portion of the sigmoid colon 
with retrograde sigmoidal colostom) Sev cn months after this opera 
tion the patient died from mtestmal obstruction and peritonitis after 
an operation performed elsewhere According to the surgeons report 
the operation was performed too btc, because of the patients refusal 
of immediate surgical intervention In two cases in which resection 
w ould hav e to be too cxtcnsiv c because of simultaneous lesions of the 
small bowel exploration was all that was done The patients had dim 
cal recurrence one ) car after operation and died two years after opera 
tion from unknow n causes One patient w as reported dead from cere 
bral hemorrhage five vears after resection of the ascending colon and 
a portion of the iransierse colon 

THERAWUTJC SUSGCSTlONS 

As a result of our clinical experiences with patients who had this 
form of colitis our statistical anal) sis and the detailed follow up study 
of this group of patients over a period of twentj >e3rs, we venture 
the following suggestions for the treatment of these patients Ncatl) 
all of them should have the advantage of some form of medical treat 
mem Such a program of medical treatment should include a satisfac 
tor> rest program and an adequate diet, which should be high m pro- 
teins and vicamms and low m residue \'anous supportive measures 
should lie included in the program of treatment IMood transfusions 
arc couinionls advisable During the acute phase of the trouble one of 
the sulfonamide compounds should be given Succmvhulfathiatnlc 
seems to be the one of choice Tables 3, 4 and 5 might be taken to indi 
catc that the sulfonamide compounds did not serve an> important 
purpose m the management of these patients This would be an errone 
ous conclusion for while the) maj not have been a real factor m the 
ultimate cure of these patients there is evidence to show that the\ 
w ere of material benefit in the control of the activ c infectious phase 
of the disease The) were important m reducing the active infection 
thus greatl) reducing the surgical risk associated with the removal ot 
die segments of diseased bowel rurthermore m mam instances tnei 
were a prominent factor m helping the patient through an acute *rtvt 
nf the disease , 

In some cases the medical regimen resulted in the complete relif 
ot symptoms and objective signs of the disease Sulfaguan’tline sn^ 
siiccinv Isu!fathia7ole w ere administered to sev eral patients m the sene 
o\ cr protracted periods and in a few cases roentgenologic cvamif^^® 
of the bowel ultimatel) showed complete absence of objective sg^ 
of the disease Since however in several cases recurrences came 


REr.IOSAL SFrAIFNT^L a'>LrTI5 


tttcen three and fifteen jears after complete relief ot all i mp » tx-. 
and Signs, it k difHcuIt to speak of anv cure short surgical crea n '•n 
Eccanse of the high inadcncc of recurrence and the unprcdicuh' 
manner m uhich this disease behaves, radical surgical eras on i i 
seem to be the trcatmcnc of choice 'Hie cases in uh ch patierc '■’■r 
folloucd up over long periods suggest that the danger or recu-r'^-c 
after surgical treatment is minimal and verv much les-- thin 
recurrence following the resection of segments of the small ooue 
for regional ileitis The important consideration is the choice ffi'- 
best time for the resection and the proper and careful rchabilitatu''’ 
all these patients before surgical treatment is undertaken •^Ith'^ H 
crcellent results were obtained in a few cases bv the sidetracLing p 
crations such as ileocolostomv and flcosigmoidostomv , recurrence in 
the cases m which these operations alone had been performed wis so 
frequent that the ph>sician should not be too confident about the tem 
porarj good results obtained from the sidetracking operations alone 
The colonic lesion apparently does not heal mcrclv bv the sidetracking 
procedure Our experiences with these cases would seem to jus'ifv 
the conclusions that all these patients should recenre an adequate medi- 
cal regimen, that resection is probabI> the treatment of choice, that 
the time of such resection must be carcfullv determined b> the clinician 
and the surgeon w orking together, that adequate preoperativ c manage 
^ent is of the greatest importance and that short*arcuiting operations 
do not j-ield final good results 
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CONStDS^ATlONS IN SUiyStCAL TREATMENT SEN ERAL 
COMMON ANORECTAL AENORM ALITIE' 

D 

<i:sccs^^cc:^ d'TN^'birg: tryt rxfci^Lc cj:'' ‘-'•“•i -r: 

ancKctal le^vc^ b<tn pclL>fcc\i* I \ v.uvi ''- 
22 ;a'*tcrpcK cLsctsss «cca: c” the g-ab’ess? vx. 'xrr iz 

ve^t'pccrc ni*ghc be q£ 5^i*er assi-stasce ce*^ ^ TC' w^css- 
cSi 5 :s?<sv a:^ treatr^enc c£ iTL'ertn! and cyerral beenvr^*. '-sn 
3 = 2 ! isd in ano Ferfcipx fer a r a 

^*=^^2S3nce cn drsoss 'cire cf the pecUnr phases cf tae^c rrct en> aau 
t? cEar pncncal ccccnous ttcdccc^ f - £?x-i in 

^ ^ r-car af^ cceranerx. the frer^uenc ob<ervanon or m crsins 
bfrer. reside tree an laadci^aa^e hcecr^hcidcct^e^ and the fi<r 
^ar a 6.i.rth a!i the anal Ssserc^ ^.bvrrved z’- the CLn.«. have bee" 
prevnjcsK '«en to lastjfv die pre^entanon cf a dao-^cn sve^ 

Ti. incod^.ce tha> easnassxc it b- rccesstrv tha“ ^vtml u’''X'mr- 
foctori be recalled. The h-s^?rv cf the piner* s dssibtL'v 
'Ci-tLi. be cbciined and evaluf^ I* b advisable to a-ttnpc to I«im 
ot arv or t^'e pa^e^c "n pectlartnex ^ch as t*'e t-nderev tv w ax? pn>* 
ccev. bleeiirtr cr to reN-pced abccrtcallv to coramon r edxuiil 
^ taerphare vJrj— Such fcnowtedpf will often aid m 
^ ccnvale«cecce ^ooth wh.ch othervise tnxh- be \erv 
cn: The panenc also «hvdld have a thcrotch sectle nrtcoido- 
nc e aan’ . ra ncn peer to anorectal •xx'xcal treatmert. 

^ i-Bctrsmjr the cpemivr witr the pi^te^c reasonable cr tactfvd 
ccceemnsr the ar*icipa"ed discotrib’t '^Hould be the nde 
toe cccmcn tendeno to beL*tIe an anorectal operaciv n "should be 
’Jvn.ec^ There b h'lJe doubt tba** the "shru^ of the ‘^boulder and the 
ITcir *. rv. rfurc to do ix> "v v d and fre\^v encU 

^ to the parents atacude I-* "seeLos helpful to cvploirt nmpK 
dscomfvrts v r disabilities \ few rrunuces 
counsel, even when the 'surceoct is pre*s5<,i for tune will 
^t*ax save cme m caneg- ft r the panenc after die eperanon as w ell as 
cWx hcui> or worrw on the paaents part Left tc» his own 
^ " to>r the patien*^ b p-one to buJld a dBturbix^ structure of appre- 
avura. cu a"d cxplixitiun pnvr tv.> the operaovn ait 
•* ^ue can be wb..ch will make hint feel tha*" because o-hers 

dvee It he can tco 

j ^ cues dvar a practical example of the attitude which can be 
toa\ ^^h-ttne the cv nNuIii iv n the patient can be utfL rtned that he 
V bavvRttnedJncul \ inpassmghBunre This b further explained b\ 
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Telling: him thar i30innll> in \oiding Iiii iirme he relaxes am anal rem on 
which jna) be present and that he then strains by contracting the du 
phragm and abdominal muscles After the operanon he xvail find that 
it wiU be difficult to relax the anal musculature and that any attempt 
to scram uill cause some anal discomfort These ranations from nor 
«nal may present him from \oidmg unne rcadih but, it wU be ex 
plained, usually tlus difficulty will correct itself Furthermore it nu) 
be possible for Kim to get out of bed or go to the bathroom A trial 
of this sort of surgeon patient refitionship vi ill soon com ince the most 
dubious surgeon of its \aluc It need not be earned to the point of 
being a nuisance but this tcasonablc son of explanation helps the pa 
tient to feel that he is a member of a partnership which is workine 
for his welfare rather than the ignored victim of a senes of tinfomi 
mte md uncomfortable cicnts 

The patient who has had one or more operations frequcntlv offers 
a special problem which will tax the patience and kindliness of the 
sutgeon or the ph> sictan w ho ma\ onh attempt to examine the ano- 
rectal region Under such circumstanccx the patient will often exhibit 
almost msurmountable apprehension If the surgeon moves slovvij and 
pent!) warning the patient of each move he ma> develop the con 
fidence of the patient w ho then not onl> w ill be grateful but may be 
able CO co operate satisfactonlj It seems wise to encourage rather than 
to urge impanencly any person who having had previous anorectal 
surgical trcamienc requires further eitamination or addiuonal surgical 
treatment 

Ordinarily hospitalization of the patient prior to any anorectal 
operation is brief providing only sufficient time for suitable prepare 
tion or physical examination if it Im not been accomplished in the 
physician s office The prcopcrativc preparation should be so carefully 
outlined to those vv ho will carry it out that all mishaps may be ai oided 
especially careless or needlessly rough enemas To the hospital staff 
this maj seem buc a routine matter however to the patient about to 
have an anorectal operation anj roughness may forecast needless post 
operative discomfort 

At the time of the operation sacral or low spmal anesthesia «iil pr^'® 
most satisfactory The patient should be placed on his abdomen on tht 
operating table and his hips should be clcvxited His position wH he 
satisfactory then because the amis may be exposed readily 
assistants as well a? the surgeon may observe the progress of the open 
tion being therefore of greater help 

There seems to be no hmir to the enthusiastic desire for informanon 
concerning the surgical treatment of anorectal lesions cspecjall> 
rcrnal and external hemorrhoids inal fissure and fistiib in ann 
quentlv^ however it is desired that such information be 
numerical order-step by step Many operations have been describe 
in this manner but it seems almost too evident that if this were the 
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proper way to sohe the problem, then there vould be little reason 
for the enthusiastic cunositj that persists The greater the fainiliant\ 
'\ith anorectal operations, the greater must be the realization thit the 
lesions themsehes \ar> from case to case, that the anal canal is not 
ahvaj's the same length nor the muscles of equal solume Continued 
observation reveals that pelves varj, making anorectal operations 
wsier or more difficult, that most frequent!) not one lesion but several 
lesions are present, that each successful operation results not from fol 
lowing a given description step bj step but b) understandintr the 
problem and the objective and then accompbshing an operation which 
"ill attain that objeeme Ic is true that many simplified procedures 
seem to accomplish satisfactor) results However, too frequentlj these 
results are temporarj rather than permanent as planned 
The patients reaction to anorectal treatment is peculiar and because 
of his eagerness for relief and his inability to evaluate properl) im 
niediately the result of the treatment his reaction is often misleading 
Patients will boast enthusiasticall) when relating the experience and 
the results of patently insufficient treatment The) seem eager to prove 
jhe soundness of their judgment, as probably most of us are, and once 
having related the disabtlit), the simplified treatment and the miracu- 
lous result, they become inexplicably reticent and will not retrace their 
steps, even reluctantly, to tell their former audience of the return of 
of their anorectal trouble Such an attitude, though it can be 
understood, leads to incorrect impressions, thus making difficult the 
task of evaluating vanous treatments accurately There is no simple 
road to the solution of anorectal problems, but understanding some 
uf the mechanical factors will help the surgeon to produce satisfactory 
permanent results 

The surgeon is compelled to provide his own standards It seems 
reasonable that a satisfactory result is one m which pathologic tissue 
^nd other abnormalities are corrected providing comfortable normil 
Unction With minimal deformit) and as much permanence as is pos 
sible. It seems honest, too, to sacrifice a little time postoperaavely, if 
uecessary, to insure greater permanence 
i-^ch of the lesions under consideration requires careful attention 
the time of the anorectal examination but it does not seem satisfac- 
to try to plan the exact operation at that time It w lU be observed 
With the relaxation of the muscles resultmg from the anesthesia 
preconceived plan will require such extensive alteration that it will 
prove to have been almost wasted effort Thinking of each operation 
‘udiv idual problem w ould seem to stimulate v ariations of technic 
*uch may lead to procedures which will prove more saQsfactorj 
^ those w uh w hich the surgeon has prcviousl) been content 
^^^n^relv nature has provided anatomic landmarks which act as 
eadv guides during the operation and most of the anatomic structures 
*rc so superficial!) placed that the> can he identified readil) Our 
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knowledge of the anatomy of the pan is, or can be, so thorough that 
ujth a little extra effort xve can promptly recognize individual vam 
uon as cll as abnormality and, therefore, m c can plan the operation 
which Will solve the problem of each patient individually A few of 
the factors which alter operative procedures and in which knowledge 
of the pan will assist materially are scar tissue, contraction requiring 
dilatation, which then usually causes some edema and ma> cause 
abundant bleeding during the operation-a short anal canal may dilate 
easily but a longer canal may prove more difficult, hemorrhoids, m hich 
mas be so extensive that satistacioty exposure may be difficult sescral 
coexisting lesions frequently adding to the difficulty of the problem 
the presence of some coexisting disease such as chronic ulcerative 
colms which necessitates numiml surgical treatment, the presence of a 
sinus of questionable origin which may produce incontinence if iin 
properly operated on This list could be enlarged extensively but 
would not serve the purpose mote satisfactorily 

Many facts which must be considered m performing anorccml opera 
tions seem apparent AU of the operations must be accomplished so 
as to permit ample drainage because of the inability to produce or 
maintain a sterile field postoperamely It is hoped that chemoihera 
peutjc agents will accomplish this unfailingly some day but, until that 
day comes, leaving anorectal wounds open for drainage and planning 
the incisions so as to prevent overhanging edges prove consistcndy 
most satisfactory 

INF6CTEO ANAL CRYPT 

The simplest ctample of a desirable sort of anal wound is the one 
generally accepted as classical for the drainage of an infected crypt 
In this Wound the incision is made (usually over a probe) from the 



Fig 4^0 -Crypicctomy a Probe lo place fot incision Dotted hne indicates 
iddinonal excision of skin b Excision completed c Sunifcs placed to control 
bleeding or retraction of mucois 

orifice of the crypt to a point beyond the anal verge (fig 420, «) and 
the margins of this incision arc then usually tnmtned so as to provide 
free drainage (fig 420 b) The relationship of skin and mucous mem 
brane (fig 420 b) is not altered appreciably The wound is not sunircd 
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closed Muscle fibers are not mcjsed and the> form the base of the 
uound Sometimes because of bleeding or retraction of the mucous 
niembrane from the Icsel of the dentate margin it is necessars t<j place 
one or two sutures (fig 420, c) 

This IS a simple operation essentialK designed for the purpose ot 
proMding drainage and thus healing an infected cr\pt However it 
illustntes amplj the fundamental requirements of a satisfactory ano 
rectal wound, ample for its purpose, the base is formed b) the e\ 
niusclc fibers and there is enough wound surface be 
margin to insure sufficient drainage during the healing 
0 the wound Usually this operation is accomplished without timidic\ 
because the basic prmciples can be grasped readily 

ANAL flSSURE 

A sausfactorv’ etcision of an anal fissure can produce a wound basic- 
3 \ similar to that resulting from the incision of an infected erj^pt 
> an anal fissure is complicated by the presence of an en- 

rgcd panilla and an externa! tag, often there is also a small subcu 
nwus abscess or a tins superficial sinus resulcmg from the surgical 
pontaneous drainage of a preceding abscess Frequently also the 
h^ ff ^®^^cted, necessitanng dilatation Logically the anus should 
dilated first and then the fissure excised^ occasionalU it is 
txrpm^ through the base of the fissure superficial to the 

rnal ana! sphincter muscle to accomplish the dilatation with mmi- 
F 1 ?'“^ CO the sphincter (fig 421, a) 
jjj owing the dilatation a Mayo Ochsner clamp may be employed 
line fcctal mucous membrane m the anterior or posterior mid 

abo\ e the dentate margin Just above (cephalad to) 
earh*^in ^ a double tie of plam no 1 catgut, havmg the ends 
and th to 30 cm) long Starting between the clamp 

side 1 ,° ^ suture a curved incision mav be made on either 

^ the fissure in normal anorectal tissue, mucous membrane and 
onaft to the external sphincter muscle and extending m the 

It nbout 2 5 cm beyond the anal margin (fig 421, a) 

from ^ to dissect the base of the anal fissure carefully 

the m muscle fibers It is not possible always to avoid 

,5 not^f ^ entirely but a shght defect m the surface of muscle 
not ner ipoment Contrary to the advice frequently giv en, it is 

lvin<T often to incise purposefuUv the sphincter fibers under- 

shoiTlfl ^ When the wound is completed the denuded area 

nearly 3 cm m diameter, sometimes larger (fig 421, b) 
the rnn suture (fig 421, b) may be drawn externally toward 

Posfpnn^^ tnargrn of the external sphincter, which is usually thinner 
Dortmn^f.u ” antenorly or laterally The tied suture marks that 
line A niucous membrane which should be placed m the nud- 

^aarved, saber-pointed needle should be placed on one of the 
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ijon or anatomic peculiantjcs. The fixation of the boundaries may be 
accomplished by means of a variety of clamps or sutures and one 
method is illustrated here (figf 422, a and A) The m'lnipubtwn of tfie 
tissue to be removed can be satKfactoniy accomplished by means of 
Mayo-Ochsner clamps (fig 422, a and b) The simplest desertpaon of 
the landmarlxs s\hjch if used will msurc thorough remo^al of the ab 
normal tissue is (a) the normal penana! skin bej ond the lateral limit 
of the external hemorrhoid will form the lateral boundary of the 
wound, care being taken that it is sufficiently distant to insure ample 
drainage of the contcmplatetl wound, (b) the normal mucous mem 
branc above the cephalad maigin of the internal hemorrhoid wall form 
the superior or rnedial boundary of the wound (fig 422, a and /»), (c) 
the base of the wound should consist essentially of the superfiaal 
fibers of the external sphincter muscle exposed as the hemorrhoid is 
remoted (fig 422, c) The application of the suture to fix the level of 



rig 422^Hemorrhojdeaofny a and b. The doired lines indicate area to be ex 
cised r, Completion of the cxasion Inset indicates method of suturing mucosa 
to proximal fibers of external sphincter 


the distal margin of the mucous membrane at the !e\cl of the dentate 
margin can be accomplished satisfactorily by using the exposed proxi 
mal fibers of the medial margin of the external sphincter muscle as a 
fixed landmark and suturing the mucous membrane by means of a 
curved, saber-pointed needle and plain no 1 catgut (fig 422, e) A 
continuous locked suture or interrupted suture mnv be emplo>td m 
the manner illustrated m figure 422, c This will draw the mucosa 
disralJy and also prevent it firom turning under , 

In suturing the mucous membrane the surgeon takes advantage oj 
Its free mobility over the underlying tissue but it muse be remembered 
that after the anesthesia disappears and the normal muscle tone of the 
part returns the tendency will be for the mucosa to retract rather twn 
protrude This tendency makes it possible that a suture of smalief 
diameter than plain no I catgut may tear through or that too great 
a distance between individual sutures may cause the mucosa to gape 
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more widely than, is apparent at the time that the suture is inserted, 
thus unnecessarily increasing an> tendency there ina> be for the 
^vound to bleed along the edge of the mucous membrane The mobihrv 
of the mucous membrane may permit a small poraon of the mucosal 
margin of the \\ound to be employed to suture to the entire proximal 
margin of the exposed external sphincter muscle, lca\ing a redundancy 
of mucosal margin without a satisfactory site at \\ hich to anchor it 
Careful obsen, auon \\ ill oh\ lously prev ent such an embarrassing but 
^il> corrected error 

At the tune of suturing the mucosal edge to the external sphincter 
muscle It IS ad\antageous to observe the cutaneous margin of the 
remove any tags c\cn though they appear tiny One 
should also remove any skin which may appear abnormally detached 
“Qin the underlying tissue It seems to be a normal tendency to be 
onud in the removal of the perianal skin at the time of anal operauon 
ut because of the marked tendency for skin tags to form and for 
c^ccKue edema to involve any in|ured skin it is best to remove ]\ist 
\v ll? rather than to leave a little too much A good rule 

ouiQ seem to be ‘ Leave as much normal tissue as possible but do 
remove enough skin to provide drainage and prevent 
e lorma^on of skin tags and other undesirable deformities ” It seems 
Oftny of mention also that m many cases lateral traction by means 
a tenaculum or manually in an effort to e'^ose either side of the 
us may rotate the external sphincter m such a xvay that when the 
c iQn IS relaxed ic will be found that the sphincter projects medially 
K mucosal margin Such a deformity is undesirable and 

tin ^ ^ P^®*^ptly corrected because it would encourage the forma 
n of abscesses proximal and lateral to the bodv of the external 
muscle This deformity may be avoided by relaxing the 
ine^fK momentanlj before beginning the suturing and repeac- 

S ois maneuver occasionally during the suturing if there seems to 
oe any possibility of such an error 

sarr h hemorrhoidal mass should be completed before 

anal hf *‘^move the next mass If the hemorrhoids involve the entire 
necessary to remove all of the perianal skin 
With 'h P^^issiblc and advisable since the surgeon is usually faced 
bemo* h ^ ® removing all of the margin to remove all of the 

a removing only a portion of the margin and leaving 

^,P®^|°uate amount of hemorrhoidal tissue 
ts adi^^ Ki completed and the single sponge removed it 

sJouI ^ sponges into the anus and withdraw them 

obierf operation and during the withdrawal to 

that ilf for bleeding and possible skin tags and to be sure 

obsen. H hemorrhoidal tissue has been removed It mav again be 
r ^ if properly formed resemble basicalh the 

mfected erjpt, varj mg essentially only m size or width and 
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the presence of the suture {fig 422, c) Perhaps n would he ticst to 
recall that my purpose is not to describe a rigid technic but one which 
ma) be altered by the sui^eon if he will but try to produce basicalU 
sound wounds 

nSTUlA IN ANO 

A fistula in ano originates in an infected anal crypt except in some 
female patients m w horn the primary infection may occur at a point 
in the anterior tnidlme midway benveen the dentate margin and the 
anal verge or m those comparativcl) rare cases m which a penetrating 
wound occure m the perianal, anal or closely adjacent rectal surface 
To the patient this lesion usnall> appears first as an abscess in the anal 
or perianal regions or aboxc the dentate margin m the rectal %val! It is 
rare thar the patient is conscious of the original injury w hich permits 
the invasion of mfccrion mto the anal and perianal tissue iftcr^vhich 
the abscess appears 



1 >3 ‘123 -Penaml alisccw ami incision a indicates schemaocatly the piiniifj 
source of infeetjon in an annl cr>pt the burrowing of the mfecuen and formation 
•>f aliscess / is the abscess incision Icr drainage, c is method of elevating margin 
of incision to facihcate remosal 


The abscess should be peniiitreil fo lieconic fluctuant before beinc; 
incised to permit drainage (fig 43J, <*) Sometimes, if the abscess has 
been present for set cral w eeks without becoming fluctuant, it maj be 
assumed that the abscess is draining through the point of origin the 
primary opening, and under these circumstances the abscess 
incised (fig 423, h) The incision of an abscess may be iccomphshcd 
without anesthesia ii the abscess js superficial and very fluctuant 
tothai sodium intravenous anesthesia is satisfactorj for the incision 
of an abscess The length of the incision will varj, depending on the 
si7e and location of the abscess, but the incision should be sufficienc fo 
permit free and ample drainage The freedom of the drainage nia\ ^ 
further insured if each edge of the incision is picked up by thumb 
forceps and removed with scissors, forming m elbpticil opening («? 

423, c) 

Having incised the abscess it seems advisable to inform the patie" 
that he wiH probablv have a fistuh which will require further suigu^ 
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treatment and that this cannot be done at the time of the incision ot 
the abscess because the risk would be greater, the likelihood of poor 
anal control would be increased and the amount of tissue which would 
haic to be removed would be excessive Actiiallj waiting five to four 
teen days often permits the abscess cavit) to shrink to such size thar 
not one minute of the waiting time pro\es to be wasted In some cases 
in which there is widespread uniform induration the hstula tract 
becomes more detectable as the indnntion subsides thus simplif) inir 
an otherwise difficult task 

It is not unusual to ha\ e a patient ask what a fistula is and the sim 
plest armver that I know is that a tunnel exists from i tiny opening 
in the rectum to another opening outside or inside, depending on 
"hether it is an external or an internal fistula (fig 424, (i) The qiies 
tion ‘ What are you going to do to cure ir^* cm be answered simpK 
b) exphining that the surgical effort is to convert the tunnel into an 



ig 424 -Fistulectomy a indicates both internal and external fistulas b is 
ofnpleted fisuiUcxomy fot xVit xwetniiV potwon oi the ferala c w vhe same bm 
‘w the internal fistula 


pen ditch This is a very simple explanation and at the risk of seeming 
It appears to me to be a good explanation Regardless of the 
complexity of the fistula, if this simple statement of purpose is adhered 
° j, y ^be surgeon during the operation many ambiguous situations 
clarify themselves promptly 

Recalling the procedure employed m incising the infected crypt, 
c can start the fistulectomy in a similar way, by identifying the 
th^fi^ primary opening), inserting a probe through the crypt and 
^ tract and then incising all of the tissue overlying the probe 
o\i f external the overhanging edges of skin and subcutane 

M be removed and the edge of the incised fistula tract 

fisti margin of the wound in the skin (fig 424, b) If the 

tula IS internal a probe is similarly passed through the tract and the 
VI °''®tlying the probe should be incised and a continuous lock 
ture placed through the base of the tract and the margin of the m 
'^>on m the mucous membrane (fig 424, c) This is the description of 
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a simple fistulectomy to cure a simple fistula but it is surprising how 
simple many fistulas can be if the surgeon will keep this technic in 
mind Sometimes jt is difficult to pass the probe from the primary to 
the Secondary opemng but the probe may be passed from the secondary 
through the primary opening There is no objection to this nor to the 
insertion of a different probe through each of the openings in those 
cases m which an angulation occurs m the direction of the tract pre 
venting the insertion of the probe through the entire length of the 
tract It is fundamental and imperative that the surgeon be certain that 
the probe is in the tract at all times before incising overlying ussue 
If the. sMOimow of the ptobe doufeted it caa £c«\u.«idy he decided 
satisfactorily by palpating the tract through the skm or mucous mem 
brane, varying with internal or external fistulas, and then with the 
probe inserted mro the tract only parually, the probe should be moved 


SecoTidary 

ope-nvng-,, 



DiTnylang 

(PraTnary openartg) 

Tig 425 —Method of determining the pnmary opening of the fistula 


op and down or from right to left If the motion of the tract cor 
responds accurately m direction and distance with the motion of 
probe it can be assumed that the probe is in the tract 
A bidigital examination of the anal and perianal tissue usually ww 
provide more information than w ill the insertion of a probe in the 
effort to disclose the course of the tract Such an examination has beetj 
described previously and consists m palpating the anal and the penan^ 
tissue by inserang the index finger into the anus and by gently pal 
paling all of the muscle, skm subcutaneous fat, and so forth, inter 
\ening between this finger and the thumb of the same hand or the 
index finger of the other hand appUed just outside the anus A valuab e 
method (fig 425) of attempting to determine the pnmary 
external fistulas is to expose the dentate margin m an area m which i 
It IS suspected the primary opening may be by means of an opcMon? 
anoscope and then, grasping the lateral margin of the secondary open 
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mg in a Mayo Ochsner clamp, to "tug” it At the instant of ‘tugging 
the secondary opemng, the primary opening frequently will dimple, 
disclosing the site of origin of the fistula Many rules liave been sug- 
gested to simplify the task of discotcnng the primary opening of a 
fistula At best these rules are hardly more than the result of anaivses 
of typical cases and, while helpful, they prove misleading too fre 
quently If the surgeon can be certain that he has a probe in a fistula 
tract, twisting the probe or trying to make the wound agree with some 
rule Will accomplish no good If there are a number of subsidiar\ 
tracts the surgeon may uncover the basic tract and then the subsidiary 
tract but m some cases it will be found advisable to reverse this sug- 
gestion The fistulous tract when incised will appear usually m such 
marked contrast to the normal tissue bordering it that the use of dye 
substance will prove unnecessary 

At the completion of the operation the wound may be dressed with 
gauze well saturated with white petrolatum and a soft gutta percha 
dram placed through the anus The dressing should be removed in 
twenty four to forty-eight hours and a small soft cotton swab may be 
emplojed to prevent union of any overhanging margins by passing 
the swab along the base of the tract from the secondary to the pn- 
mary opening Another dressing of cotton panially saturated with a 
j^d aqueous antiseptic soluuon may be placed in the wound gently 
but such a dressing should not be used as a pack since this would 
prevent the normal contraction of the margins of the wound and 
therefore it would unnecessarily encourage incontinence The dress- 
ings should be changed daily or at frequent intervals until healing is 
almost or entirely completed The postoperative care of anorectal 
Wounds vanes but fundamentally the effort should be to keep the 
'vounds as mechanicall) clean as possible by irrigating them with mild 
nonirritating solution followed by the application of mild aqueous 
solution of noniriitatmg antiseptics Heat or cold applied by means 
of hot or cold wet packs wdl help It is also desirable that the patient 
oe given a diet to provide a normal stool, except in some cases of ex- 
tensive fistula 

Recalling the cryptcctomy and recognizing the general acceptance 
of Its soundness and the reasons for this acceptance and then following 
these similarities through the other wounds described may help to ex- 
plain m a practical manner some of the reasons for planmng anorectal 
Wounds soundly It is hoped that this discussion of some of the open 
^es of anal surgical wounds may assist those physicians who are 
anxious to understand anorectal surgical problems 
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a simple fistulectomy to cure a simple fistula but jt is surprising how 
Simple many fistulas can be if the surgeon will Iceep this technic m 
mind Sometimes jc is difficult to pass the probe from the primary to 
t. u _ ^ t. -yj the secondary 

1 ' this nor to die 

enmgs iti those 

cases m which an angulation occurs in the direction of the tract pre- 
venting the insertion of the probe through the entire Icrigth of the 
tract. It is fundamental and impcratuc that the surgeon be certain that 
the probe is m the tract at all times before incising overlying tissue 
If the situation of the probe is doubted it can frequently be decided 
satisfactorily by palpating the tract through the skin or mucous mem- 
brane varying with internal or external fistulas and then with the 
probe inserted into the tract only panially, the probe should be moved 


Ijg 425 



Mctl od of detemun ng the pntnary open ng of the fistula 


up and down or from right to left U the motion of the tract cor 
responds accurately in direction and distance with the motion of the 
probe It can be assumed that the probe is m the tract .. 

A bidigital examination of the anal and penanal tissue usually will 
provide more informauon than wiU the insertion of a probe w the 
effort to disclose the course of the tract Such an examination has ocen 
described previously and consists in palpating the anal and the periaful 
tissue by inserting the index finger into the anus and by gcntlj pal 
pating all of the muscle skm subcutaneous fat and so forth int« 
v eiung between this finger and the thumb of the same hand or tw 
index finger of the other hand applied just outside the anus A valuaw 
method (fig 425) of attempting to determine the primary 
external fistulas is to expose the dentate margin m an area m whic 
It is suspected the primary opening may be by means of an opemruv 
anoscope and then grasping the lateral margin of the secondary opto 
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ccdures certainl) are a \\aste of time in cases in which the calculi arc 
impacted If the calculus is small and is causing no s% mptoms the 
patient may be kept under observation m the hope that the stone will 
pass provided infection or complete obstruction of the ureter does nor 
intervene 

There are certain patients who definitely should be allowed t > pa 
calculi under the observation and care of their phvsician These an 
persons who have a urmarj tract which does not respond well t) 
manipulation They react badlv even to passage of an instrunient 
through the urethra, and ureteral catheterization usuallv results in i 
long course of chills and fever If these patients are known in advance 
3t least an attempt should be made to allow them to keep out of 
and pass their stones This is not alwavs possible 
ine so-called medical treatment of ureteral calculi with various re 
laving agents has failed in our hands Many observ ers feel that these 
agents are of definite benefit Thev apparentU do no harm except in 
cemin cases in which more prompt intervention might have been car 
tied out with benefit to the patient Some phvsicians do not believe 
in the use of morphine or other derivatives of opium it being their 
contention that these drugs cause more spasm of the musculature of 
ureter and thus tend to impede the passage of the calculus rather 
nan to cause relaxation and more speedy expulsion from the meatus 
® that as It may we are justified in our stand that relief from pam 
J the use of opiates should be continued Certainly, anyone who has 
d ureteral colic will ask for all the medication possible if he is again 
subjected to this terrible pain 

rctcral manipuhtinn can be verv simple or it can be one of the 
^‘fficult procedures the urologist is called on to perform It is 
c known that the passage of a ureteral catheter may dislodge a cal 
change its axis so that the calculus can be engaged easily with 
^ments or will pass spontaneously 
he usual procedure is to attempt the passage of two no 5 F ure 
catheters past the calculus to the renal pelvis This attempt mav 
pentothal sodium anesthesia and frequently is sue 
sn ^ ® pendulum is swinging back to low 

Pmal anesthesia Probablv this produces more relaxation and results m 
on the part of the patient 

j catheters pass the calculus with ease, it is wise to at 

engage the calculus in one of the standard extractors The 
c\ remov ed first and then by use of the direct vision Braasch 

the chosen extractor is passed gently through the ureteral 
SI 7 gentleness used in this procedure cannot be overempha 

" trauma results the attempt at mampulation mav end m failure 
^)ury to the patient with at times, serious consequences 
Pre ^ ^^ooice of the type of extractor will vary with the conditions 
F sent and the experience of the surgeon The Councill extractor js 
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posterior abdominal nail touard the kidnej and downward along^thc 
wall of the true pel\ is If a calculus is situated in the pelvic poreon of 
the ureter it should if possible, be displaced upward to a more acces- 
sible pan to facilitate suturing of the incision in the ureter However 
this IS easier said than done because calculi m the losser part of the 
ureter usuaIJs ore removed rrans!irethr3H> , bur when ureterohthotomi 
IS ncccssarv it is because the calculus is impacted and transurethral 
manipulation has been unsuccessful In such cases it is esfremelj dif 
ficuh to displace the calculus in an> direction It often is unwise even 
to attempt displacing it because of the resultant ureteritis w hich mil.es 
the ureter e\rrcnicly friable 

With the t\pe of incision tlcscnbed almost all stones mcludmc 
chose impacted at the urcrerovesccal functure can be removed sue 
cessfiilU The incision m the ureter should be tn the longitudinal arts 
and iisinlh dircctlv ov cr the calculus The calculus is retnnv ed gentiv 
ill pretauttons being taken to avoid fragmentation The ureter then is 
explored h\ pissing a ureteral catheter to make sure that it is patent 
rhroughoiir and rhac no other caJciihis js presenr It rarch is necessarv 
to leave a ureteral catheter in the ureter However, when there » 
severe ureteritis jt is unwise to ittempt suturing of the ureter but is 
best to leave a no 5 F ureteral catheter m the ureter The catheter 
should extend from the renal pelv is into the bladder If such a catheter 
IS necessary it is best left m place for seven dav s at the end of which 
time It can be removed easilj with the aid of the cystoscope If the 
ureter is to be closed closure can be accomplished most easily as pre 
viously described The operative field should be dusted lightlv with 
crvstals of sulfathinzole and a Penrose dram inserted to the depths of 
the wound The fasen subcunneous tissue and skin then are acc« 
rvtelv closed 

SUMMARY 

In cases of ureteral calculi two things stand out the simphcitv and 
ease of uretcrofithotom) in the upper two thirds of the ureter and me 
high proficiencv of transurethn! imnipuJatinn and removal of caleun 
in the lower parr of the ureter It seems unwise to temporire lone m 
rhe hope thar the calculus will pi,5 sponrincoiislv 





VESICAL CALCULI IN WOMEN 
DamdS Cristol and Laurlnce F Greene 

It is discouraging to reabze that, although the stud) ot vesical cal 
cull forms one of the most ancient chapters in medical histor) tin. 
entire euologic story is still a master) It is true, however, that the 
‘solution of the problem has progressed Man) ctiologic factors ha\ l 
been proposed with reasonablv good evidence The part pla)ed bv 
dietar) deficiencv or imbalance racial prochvit), heredit), clinute, 
endocrine disturbances, metabolic disorders, urinarv stasis, infection 
and colloid erv stalloid imbalance has liecn advanced Likewise, greit 
improvements have been made m the prophvlaxis and m the medical 
and surgical treatment of urinarv calculi -Mthough a logical explani 
tion can be offered for the pathogenesis of manv of the calculi, there 
Tcmain manv cases in which etiologic evidence is still wanting 


TABLE 1 — NXMBER ANH SIZE OF VESICAL CALCULI 


Number of Stones 

Instances." 1 

Diameter of 
Stones, Cm 

Instances* 

1 

51 1 

1 0 to 1 

1 

_ 2 

7 

1 1 to 2 

1 13 

3 1 

2 1 

1 2to3 

1 23 

4 


3 

l5 

or more 


or more 



!ou the flgutes m thi» column total 65 odI> fiftj mne cases were obsen ed In 

roi tile ca«es stones were removed on two or more occasions 


Throughout the writings on this subject, one factor that has re 
tn^iied constant is the relativel) infrequent incidence of vesical cal- 
culi in women It is this curious fact which has given us the impetus to 
^ senes of fifty-mne consecume cases of vesical calculi in 
men the patients w ere females In our experience at the Cbmc w e 
' e found that approximate!) 4 per cent of panents w ho hav e v esical 
caculi are women Crenshaw* reviewed 606 cases of vesical calcub 
reported that in tw entv -nine, or 4 78 per cent, the patients w ere 
"omen 

In our stud), vesical calculi were encountered in females m all 
^e<ades of Ufe The majorit) of the patients were between the ages 
sev ent) j ears The most common unnarv sv mptoms w ere 
^^^r) frequenev, dvsiim and gross hematurn From table 1, which 
987 
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relates the number ami sire «f the scsital calculi it ma\ be seen that 
a single calcuiiis u is present m most instances Thus the age mcidcnce 
ssmptoms and characteristics of sesica! calculi m women are similar 
to those reported to occur m men 
In considering the cii<jlog> of \csical calculi m the liuht of present 
das knowledge, one can onl\ esaluatc the contributing factors Table 
2 show 5 the pathologic conditions associated w itli \ esical calculi m 
females One examining this table is struck b\ the dominant role 
played b> urmars stasis An element of urmars stasis was found to be 
present m at least fort) three of the reported fiftv -nine cases 
In twentv six of the fom three cases m which the calculi were 
associated with urmars stasis, a dcformitx of the bladder was apparent 
The defomuta was found to result from a \anct) of causes including 
congenital acsical diacrticula, extras esical pressure sccondara to large 
pehic masses postoperitnc scarnog following repair of icsjcal Jisiub 
ind uperatinns on the pcUis In fourteen of these twcnts-siv eases it 
IS probable that the vesitil calculus had its origin m the kidncj and 
subseqiienth passed into the bhdder In these cases there was roent 
gcnograpluc evidence of renal or ureteral calculi, or a history of 
typical renal cohe, or both Ordmarilv, renal stones that pass into the 
bladder are easilv eaaeuwed \>y females Undoubted!), the defontwt) 
of the bladder impeded the expulsion of the calculus m this group 
Evuience of vesical fistula was present m eleven eases of the enw® 
senes of fift\-nine cases Nine of the fistulas were of the vesicovagm** 
tipe wlule two were of the acsico enteric tape At times the cal 
cull formed at the site of the fistuli and frequentU were dumbbell 
shape ^fig 426) In fixe instances the fistula had been successful!) re 
paired and the calcuh formed in saccules present at rhe si« o* the 
repair There was urinat) stasis m the s-icculcs Vesical calculi 
present in six other cases m which surgical repair of the fistuU had 
been unsuccessful Tlie factor of urmarj stasis was considered not to 
be present m this group In five of these cases a nidus m the form ol 
a foreign body, such as a tip of a catheter or a wire suture, was 
vertentl) supplied at the time of the attempted surgical repair N® 
cause for the formation of the calculus could he determined m t e 
remaining case , 

Persistent urinary retention and infection were responsible for J 
formation of vesica! calculi in seven cases The patients had been hos 
pitah^ed for conditions unrelated to the unnar) tract and were frrr 
of iirmar) s) niptoms or findings prior to their uhmssion to the o' 
pita? During their comalescence after Insterectoiu'. confinein«^ 
scarlet fever or lobar pneumonia, urman infection and 
V eloped and were followed In the formation of a vesical 
hcheve that stasis of urine was the predominant euwe for the m 
non <if vesical calculi in this group „ 

Tlic chief ttiologic fictoi in mx othci civts w n iiretlinl obstnit- 
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and obstruction of the \csical neck -Vnioncr the causes of the obstrai. 
tion were urethral stnetures, urethral niniors and lnpertroph\ ot rh^' 
'esical neck In all but one of the eases, the obstruction of the nrethn 
or \esical neck was associated with rcsulual unne and urmm mtcc 
tion 

In two cases the patients had ncurocenic \csical dssfunctiun wSic \ 
necessitated the use of an indwelling urethral catheter \\ htn rht 
puienrs came to the Clinic it was detemuned that there were ciki'‘t. 
oas cnists surrounding the catheter as well as discrete cilculi Km, 




'‘J •* 6 Dunihl)eU rc«ical calailus at th~ site of repair of a resicoi iginal hbtiila. 

^ bladder In these cases one nia\ assume that the nuclei for 
\ of n calculus onmnated from the incrustation associated 

yth the catheter The urmm stasis further ficihnted the formation 
"'the ^esIcal calcub 

in ” tither cases, stones det eloped dunng a protracted period of 
because of an mjurs of bone fn these cases the factors 
ich favored the formation of calculi included stasis secondarv tn 
paired draimce and altered (.alcium menhohsm secondm to. the 
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females thm m units ihc alisence «f the rigid posterior urcihra or 
prosiatic enlargement in the female facilitates the ease svith sihich tht 
stone can be engaged Hm\e\er, the sesical deformit) frequenth 
round m females \urh tesjcaJ calculi someiimcs mcreases the difficaln 
of this procedure The presence of i dumbbell shaped calculus or i 
talciilus lying sirrhin t dncrttettlum ncccstirires suprapubic remoi’al 
In such cases if is not onU ncccssm Up rcnioi c the calculus but also 
to repair the associated deformity' 

COMMENT 

This paper i-s based on a rcxiew of fift\-nine consecutive cases of 
vesical calculi in which the patients were women We svcrc impressed 
with the rclitisc high incidence of lesicil cikuli m women who had 
hid repur of a \ esical fistula 

Mmv authors writing on the sitb)ecr of vesicil calculus believe fhjr 
the nnjoritv of \ esical cafctiJt rc^vresent uhhtional deposition about 
1 cifcuious nuclevis ongmitmp in the upper p^rc of the urinarj trace 
Although most authors fnic stated tint the relatise mcidcntc of 
taUuli m the upper pirt of the unnitv tract »n men md uomett is m 
1 ratio of 5 2, in mans <if the reported cases the number of men is onb 
slighth greater than the number of women The almost equal m 
cidente of calculi in the upper part of the urinin tract is of interest 
sshen compared with the scsicaJ cilciiU m the sexes 1 he rchtne m 
tidence of tvsical calculi in men ami women is in a ratio of 17 1 The 
most logical reason whj \csicil cilcuh occur less frequcntls in women 
than in men is ch« compiratne mfrcqucncs of obstruction of the 
vesical neck and urethra with resulting unnar> stasis among women 

Thus one sees that the urmarj stasis is b> far the most conwiofl 
contributing factor m the formation of \ esical calculi This factor was 
dcfimtel) present m fort> three of the fift\ nine cases. It w« con 
videred to be absent in nine cases m which the cafcuhis was found to 
be associated with a foreign bods, m six cases m which there was 
evidence of stone in the upper jiarr of the iiriuirv tnet j»d t" 
case jn which repair of ,1 vcsunl fistuh had been unsuccessful 
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ROENTGENOLOGIC LOCALIZATION OF THE PLACENTA 
(PLACENTOGRAPHY) 

R\^Mo^hJ b(jnFi/,*r -Kill- N Goon wnAkrHiKB Him 

The not uncommon occurrence of punless ^‘lglnll bleeding in the 
list trimester of pregnanej nnj be indicitiic of such i serious ob- 
stetric complication that inv harmless method sihich might aid in its 
difFcrentnl diagnosis should be widcK adopted It is estimated that 
some degree of bleeding occurs in 3 to 5 per cent of all pregnancies 
during the final three months of gestation In some cases the cause of 
the abnormal discharge is readils determined, in others, it ma\ not be 
so ob\ious and under these circumstances roentgenologic localiration 
of the placenta (placentographx ) ma\ be of inestimable aid in plan- 
ning the management A piesumptivc clinical diagnosis of placenta 
pres la ina\ be substantiated or refuted b\ a roentcenographic technic 
capable of attaining an approsimatc accunca of 90 per cent The 
method aihicb a\c shall describe is dcioid of dangei to cither fetus or 
mother and nia^ he carried out without spccnl roentgenologic equip 
ment It ma\ eliminate the necessiti of an undcsinhle \aginil exam- 
ination which miglic increase the posMlnlits of renewed scicrc hemor- 
rhage or infection 

We desire to re\icw our experience with the method as emplosed 
on a relatnel) small obstetric senicc The roentgenographic proce- 
dures have been standardized b> numerous contributors since the 
method was first reponed and excellent historical accounts have been 
given by Smith® and b> McCort, Davidson and Walton " Direct visu- 
alization of the placenta was originallv announced b\ Snow and Powell* 
in 1934, and Ude, Weum and Umcr’- contributed the preliminary 
investigations on indirect placentographv in the same v ear During the 
past ten years, through the combined efforts of obstetricians and 
radiologists, the principles of interpretation have been well fonnulated 
so that todav the procedure rests on a sound basis and has become a 
valuable adjunct to obstetric diagnosis 

DIRECT PLACENTOGRAPHY 

Technic— In order to attain the greatest possible degree of accuracy 
It IS important that meticulous attention be gi\en to all details so that 
roentgenograms of optimal diagnostic qualit> be obtained No special 
preparation of the patient is necessarv but it is preferable that the 
urmarj’ bladder be emptied beforehand, also, m some cases it may be 
desirabl e, if feasible, that the patient take a small enema before the 

• Since this paper ^\as \\nttcn Dr Schcetz has entered the amicd forces He is 
now a I icutenant in the Medical Corps of the Ann\ of the United States 
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etaminatjon js undertaken Fetal nio\enicnt during the exposure ina\ 
cause blurring of detail and be \ cry anno> mg at times It can be 
reduced to a minimum or entirely eliminated by instructing the pa 
tient to breathe deepl} seteral times before each roentgenogram is 
made, this procedure insures adequate oxygenation for the fetus dunng 
the exposure when the patient should be holding her breath- Three 
14 by 17 inch <35 6 X 43 2 cm ) roentgenograms of the abdomen are 
made one anteroposterior mcw nnd n\o lateral \iews One of the 
lateral vieu s is made m iih hteral spme technic to shou the posterior 
uterine xs-all and the other is made v.itK ‘ soft tissue technic to dem 
onstrate the anterior will of the uterus Ball and Golden' rccom 
mended that roentgent grams he made with the patient in an upright 
position In each case the film should be so placed as to include the 
desired structures m nil cases the inctme fundus should be included 
on the roentgenogram These three news ma> be sufficient to locabe 
the placenta satisfnctonK if not, indirect placcntographx must be 
utilized 

Anatomic Conndefabon -Direct xjsuahration of the placenta n de 
pendent upon the studs of soft tissues as portrased on the roentgeno 
gram In the last trimester of pregnanes the placenta occupies from a 
fourth to a third of the arei of the uterine wall and is seen as a nus 
of soft tissue situated os er a segmeiw of the inner surface of the uteru 
It IS thickest at its uudpurtion where it nns measure u ninth as > i 
6 cm , and tapers toward the penphen to hlcnd with the uterine twU 
The mature pheemn is iisutUs jrrcgularl> circular m shape but there 
arc man) possible \anants In the nwjont) of cases the pJactma lies 
ventral to the fetus and it frequently exhibits indentations caused bj 
the small parts It is often demarcated from the fetal structures by a 
hlaci line of increased radiabihtv attninuable to the subcutaneous 
adipose tissue of the fetus As a rule the placenta is found on the 
upper part of the uterine wall either anteriorly or posteriorly, 
mg up to or over the fundus Jt may extend somew hat onto one of the 
lateral walls The progressive thinning of the uterine wall m the latter 
months of pregnancy renders direct rocntgcnographic visualization o 
the placenta possible as an apparent localized bulging or thickening ot 
that wall and its actual expanse can often be determined 
studies on the relationship of the iitcnis nnd pliccntn as determined bi 
distention of the amniotic sac after its expulsion from the uterus base 
been a valuable contribution to the rocntgcnographic studj of p^ 
cental localization He found that of a large senes of placentas s 
studied the great majont) xvere implanted on the relativel) flat ant^ 
nor or posterior wall of the uterus In the few exceptions the) wc 
situated on the lateral xvall directly over one of the uterine horns 

Roenlgenelogic Interprelahon — From our experience with P j" 
grams we hax e established that there are four possible 
diagnoses xvhich might be considered m an\ particular case 
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possibilities and the findings upon mIucIi the\ are based will be dis 
cussed in detail 

Placejita Situated w Upper Uterine 5eg7;;c;;f —Should direct pH 
centograpliA be performed in a consccutix c senes of pregnancies this 
Mould be, b\ far, the most common finding (probabl) 85 to 90 per 



tig 428 -a, Placentograin showing thici emng of the upper part of the pos 
tenor Mall of the uterus due to the placenta uhich is implantcil there, b, diagram 
matic representauon showing relation of uterine wall and placenta Diagnosis con 
firmed at cesarean section (performed because of dnhetes) 



Tig 429— j Placentogram showing anterior wall of the uterus thiehencd duL 
to implantauun of the placenta at that site b, diagrainimtic representation of re 
lationship of plaeenn ro wall «>f ntenis DiagnoMs of noninl tinpl intatioii ion 
firmed at deli\er> 


cent of the total) The soft tissue shadow of the placenta can be di- 
rectly Msualized on either the anterior or posterior wall of the upper 
uterine segment It extends to, or over, the fundus and its low er border 
is seen to stop well up on the uterine wall OccasionalK , it extends 
onto the hrenl will nnd nreU m-iv be imphnted nlmost cntircU on 
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the lateral wall As mentioned prcMomU , the placenta js almost always 
situated \entnl to the fetus In studimg this t\pc of placenta the 
lateral roentgenograms will be most helpful (figs 428 and 429) 

r ou luiplautatwn of P/acewfa —Before proceeding farther it muse 
he emphasized tint a roentgenologic report of “low implantation of 
the placenta as used herein is not necessarily synonymous with a 
siniilir diagnosis made b\ the obstetnenn We use the term with a 
qualifiing statement and the difference will become apparent as the 
liiscussion progresses In some instances, instead of the uppermost edge 
of the placcnn being situated at or near the fundus, it is found to be 
a \ariahlc distance below this area, on the amcnor or posterior wall 
In n few eases it uus be possible to determine the lower limit of the 
phtenn, but m others it is impossible to he cernm of this point One 
reason for this is that, on the htcril roentgenogram placental soft 
tissue derail is not well defined in the lower uterine segment primanly 
because of the supcriinposition of the bony pehis the upper portions 
of the femurs, ami the external soft tissues This renders direct usual 
ization of tli£ lower portion of the pheenra quite difficult Again it 
must he appreciated that akhtiugh various placentas arc similar m 
nnny respects there cvnt enough differences m size, slupe. and man 
net of amchment <for csamplc, whether the long axis is vertical or 
horizontal) that it may be impossible to ;udge accurately the 
limit of any particular placenta which is seen to originate some dis 
tince below the uterine fundus 

It is possible to rely to some extern upon indirect signs m order to 
evahnte such a pheemogram In the anteroposterior roentgenogram 
rht distance of the presenting part above the upper edge of the iirinan 
bhdder is noted If there is no disproportion between the presenting 
part and the pelvis, and if the rectum is empty, the finding of a high 
tiding presenting pvrt may be vlwt to a low >iy mg placenta although 
other factors enter into the consideration The soft tissue outline of the 
placenta can sometimes be seen interposed between the fetal head and 
urinary bladder m the anteroposterior v lew as ongimUv described bv 
Ude \^ cum and Lrner* In the literal roeiugcnognni the distance 
between the svmphvsis and fetal head (presenting part),® and between 
the sicnl promontory and fetal liead are noted ® ® It is imposoblc to 
give measurements as to the normal in such cases hut after some evpe- 
lienee one appreciates the normal relationship of these structure'' an 
tiecomcs suspicious when one of these disnntcs is so widened as to 
suggest the possilnlits nf m mttrjioscd plicemal mass 

I his type of placeiitograin with its inherent hmitations m defimn? 
the low ermost edge of the placenta, is most difficult to interpret an 
the variety most subiect to erroneous interpretation Depending upon 
viviT anvlssis of the factors discussed, we have been m the nabit o 
submitting one of three types of reports, as follows (i) low 
ntion of phccnti without cvuicncc of pliccnti prevn, (b) In" 
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|))jnrujt)ii of pJicenn possible niarginil pheenta, (c) lo\\ inipUnt'ilion 
of pheenn, probibK pheenti prc\ia of some degree In other uords 
the nnn\ \irnnts of phecnral size shape, and ntanner of attachment 
render it nccessirs to tonsider iinn\ lowly implanted placentas as 
possible degrees of pheenn pre\ia Our experience in this respect 



\ 



Fig 4J0— Pliccntograni sho^\ing pUcenta on anterior svall of uterus but its 
uppermost margin is some distance I clow the fundus Diagnosis was low implan 
tition of placcnti (it anterior will «f uterus possilih nurgmjl placcnti prevn 
\t dilnon pititnr m is foun«l t » but i iinrgiud phtiiua prein 


concurs completeb with that expressed by McCort Davidson, and 
Walton ® In such a case it becomes necessary to examine the patient 
vaginalb or, preferablv, b\ indirect placentographv , dependent of 
lourse on clinical considerations in a further effort to determine the 
placental site more accuratelj (fiir 430) 
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Pfaceutal Skidoui Not Definitely Seen -On some placcntograms it is 
impossible to distinguish a soft tissue shadow at any point on cither 
uterine wall which might be interpreted as placental m nature The 
total absence of a placental shadow m the upper uterine segment or in 
the uppermost portion of the lower uterine segment may ^ presump- 
tive evidence of pHccnfi prexia it is i diagnosis armed at b\ etdu 
Mon Occasional!), the outline of the pheenta ma) be directly made 
out interposed between the presenting fetal head and the upper margin 
of the urinary bladder Or, one may note indirect signs indicative of 
pheenta prein such as a ‘ high-ridinc” presenting part increased di-?- 
tance between the symph)sis anti the feral head, or increased distance 
between the sacral promontorx and the feta! head 

Conversely, the absence of an\ of these indirect signs maj be evi- 
dence against a diagnosis of placenta previa Wc have noted several 
placcntograms w herein it was impossible to distinguish a placenta! 
shadow at the usual site, vet pheenta previa was not present There 
fore, when a placenta caontu be distinguished on a particular placcnto 
gram, one of two possible rocmgcnographic mteiprctations may be 
given (a) placental sliadovv not definite)) seen, but no evidence of 
placenta previa, (b) placenta! shadow not defimteh seen, probably 
placenta previa As in the report of low miphmation of pheenta, so 
also here the next step tlcniands vaginal csamimtion or indirect 
placentography 

Placemal Loccth.itrtan hitieierniwuc —\t is gcnertllv agreed that the 
determmanon of the placental site is quite difficult, if not impossible, 
before the seventh month of pregnane) ^ This is due to the relatively 
thick uterine wall with consequent poor demarcation from the as )et 
immature placental mass as shown on the roentgenogram In general 
this IS true but w e have successful!) tlemonstrated the placental site in 
a very few instances before the last trimester, as a rule, however, the 
attempt is not successful, although w orth an effort w hen necessary 

In the presence of hydrainnion the fetus appears enveloped m a 
diffuse hariness caused b) the excess of amniotic fluid and since the 
placenta casts a similar t) pc of shadow as the fluid, its situanon can 
not be determined ^ Other reasons for failure of direct placentography 
are (I) multiple pregnanej, (2) extreme obesitv of the patient and 
(3) roentgenograms of poor dngnostic qinlitv 

INDIRECT RIACENTOSRaPHY 

Technic —Lsscntully , indirect placentograph) is performed bv in 
troduemg some contrast material into the previously cathetenred 
iirinarv bladder and then noting the character and rnagnmide of the 
distance between the upper margin of the bladder and the presenting 
fetal part as demonstrated or the roentgenogram The method was 
fiwt introduced h\ Ude, Wcum and Umer,*- and has received wide- 
spread attention The technical cotwideririons have been fid!) de 
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scribed in the literature and it would seem unnecessar\ to restate them 
here For contrast medium we ha\e used both air and sodium iodide 
and are unable to express an\ preference but it should be mentioned 
that a remote possibilm of embolism does exist when air is introduced 
into the bladder 

Interpretation —The principles of interpretition in direct placentog 
raphy ha\e also been well described especnlU bs Ude and his co 
w orkers The) stressed the iniportince of demonstrating n homo 
geneous tissue mass between the presenting part and the nnrgin of 
the bladder ‘ NormalK this space c<insists of the wall of the lower 
uterine segment, the deflection of the peritonetim bet\ieen the uterus 



Iig 431 -'H Placcntograin made after catheterization and before instillation of 
contrast material in the bladder a bomogeneous soft tissue mass is seen interposed 
between the fetal skull and the tipper margin of the bladder b placentogram 
nude with sodium iodide in bladder the soft tissue mass is seen to be of larger 
than normal proportions 1") agnosis of central placenta previa was confiiincd 

and the bladder, and the thickness of the bladder wall itself The total 
diameter of these tissues is about 1 cm . and seldom exceeds this width 
on the roentgenogram The central t> pc of placenta previa practically 
always displaces the presenting part upward o\er the entire upper 
surface of the bladder, w hile the panial t> pe shoxvs a distinct tendency 
to depress one of the lateral horns of the bladder and displace the 
presenting part somewhat toward the opposite side’ll Some authors 
hold the opimon that the method is valueless when any part of the 
fetus other than the head presents, odiers have used it successful!) m 
the presence of breech or shoulder presentation (figs 431 and 432) 

An appreciable space between the presenting part and the bladder 
is not ilwavs cnnchisne evidence of plicenti previi A preceding 
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fctnl hand tdood clots m the lower uterine segment fecal distention 
of the rectum disproportion between the presenting part and the 
pelvis pel\ic tumors nnd pussibt) other conditions maj c'aiise an 
mcrcisc m the space hetu ecn the bladder and the presenting part Hall 
( urrjn and I \ncli * md lieck and I ight cautioned against the diag 
nosis of placenta pre\n unless the contour of the bladder shadow 
confonus to that of the fetal head thus indicating transmitted pressure 
The litter authors also stitctl that whenever the Iiliddcr is ahnormalh 
placed the possihilitv of this disphccmcnt being due to torsion of 
the uterus should be considered 

n 



Fig 4)2 Indirect pUcemngram mule w«h mstillm n «f air ii dc tout) 
bladder there is a depression of the right literal horn of the blidder an ! abo a 
progressive widening of the d snnee I etween the fetal head and the upper n argin 
of the urinary blad ler towar I the n^,ht Marginal phccnti privu found af de- 
livery 

We believe rhit the literal mcw as recommended hv Snow’’ gi'^s 
vilnablc information It nnv be made bv using a 14 bv 17 inch 
li\ 41 ^ ciu 1 film with the loni; diuuetcr u right uuifcs to the pjnc«t 
U is cssentiillv I liteni \icw of the pcbis and the lower iinrgin 
the roentgenogram should includt^ the ischul tiiberGsitie!i We have 
not used air insufilation of the rectum but believe that it might be of 
value m a ease wherein the placenta is situated mainU on the posteriot 
wall of the uterus as pointed out b\ Snow and Rosensohn ^ A pbcenri 
m this site is the most difficult to locibrc accuratcK 
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REVJEW OF NINETY SEVEN CASES 

As mentioned prc\ lousU , oiir experience n ith placentography his 
been somcuhtt hniirecl but \\c Ime i ‘-cries of mnensexen cases 
available for studv after excluding those in vluch sufficient data could 
not be obtained In five of the mnetv -seven cases, placental localization 
was indeterminate (because of fetal niumftirrtv m three cases, because 
of hvdramnton in one case and because of unsitisfactorv roentgeno- 
grams m another case) Regarding the remaining nmetv -tw o cases, it 
should he mentioned tint n<»t all <if the pitienrs were srmhed beemse 
of vagmd bleeding, smcc in the cirhcr dass of this studv plicentog- 
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raphv was roiitmeh earned out on patients referred to the roentgeno- 
logic dcpirnjient for i tomwlenrion of multiple pregnancy, fetal 
ibnornnlitv or ihnonnil presentation 1 his fact will explain the reh- 
fnelv large number of placentas found to be situated in the uppei 
uterine segment In the senes of nmetv’-two cases the placenta was 
iccurateb located roentgenologicilU in eichn -six cases an accurac\ 
of 93 per cent (table 1) 

It will be noted that the poorest resuU^ were obtained m that group 
of patients found to have a “low implantation of tlac placenta” This 
difficulta and the reasons therefore were referred to prcviousK Occa- 
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sionali). It ma> seem that the rventgenoiogist is temporizing uhen he 
tises such terms as * Iq\\ implantation of placenta, possibly margimi 
placenta previa/’ and ‘ low implantation of placenta, probabJ/ some 
degree of placenta prc\n’ It does not seem possible, however, to be 
more specific in manj eases vhen direct p!3centogr3ph\ alone is 
utilized In the fourteen cases reported as cises of sinous degrees of 











l-jgr 433 Placcntogram shoxung appaont nnidantition of plicemj m upper 
of posterior wall of uicrux xagiivil esanunation <I«M:rUiseit pariui pbeents pre'U 

low implantation of the placenta, the patient was sent back for indif^^ 
placentography m only a few instances, and in each of these the pb- 
centa %\as accurate K localized Wc believe that had more of the 
panents been studied m uh contrast matcnal m the bladder the degree 
of accuracy could have been materially increased However, the de 
tision IS to further disposition of the patient m these cases must 
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rest with the attending obstetrician who is familiar with the clinical 
findings The fact that the roentgenologist has been able to point 
out the possible existence of some degree of placenta premia ma) be 
all the information needed in man\ instances Of the three errors in 
this group of cases one was attributable to fetal immaturin (the period 
of gestation was six months and placental localization should not haxe 
been attempted) 

The findings in the other two xaneties of roentgenologic report can 
be seen b\ reference to table 1 It will be noted that there were three 
cases of placenta prexia m which the roentgenologist had made a 
diagnosis of normal implantation of the placenta m the upper uterine 
segment In one of these cases, placental localization should not haxe 
been attempted, again because of fetal immatunt) 

In another case, marginal placenta prexna xxas not recognized b\ 
indirect placentographx , although rex lexx of the placentograms shoxx ed 
that the diagnosis could haxe been made Wc haxe been entirelx at 
loss to explain the findings m the third case In this case the paoent 
xxas a graxida III para II, aged txxent> -eight xears, xxho xvas referred 
for placentographx because of intemwrtent painless xagiml bleeding 
during the sexemh month of gestation Her first pregmnex, which 
had occurred at the age of ewentx xears had been complicated b\ 
retention of a large part of the placenta xx hich subsequentlx had been 
remox cd nianuallj Her second pregnancx had been unexentful After 
the onset of bleeding during her third pregnancx , placentograms tal^en 
m the sexenth month showed thickening of the upper posterior uterine 
wall characterisnc of that caused hx placental tissue (fig 433) The 
roentgenologist reported that the placenta xxas implanted on the upper 
part of the posterior xxall of the uterus The examination xxas repeated 
m the eighth month and gaxe identical findings 

Because the bleeding continued, xagmal examination xxas performed 
and a partial placenta prex la xx as found Obx louslx , the thickening of 
the upper part of the posterior xxall of the uterus was not due to 
placental tissue but xx e cannot suggest w bat might hax e caused it This 
is the onlx case in our senes in xxhich a definite thickening of a seg 
ment of the upper part of the xxall of the uterus xxas not due to the 
implantation of a placenta at that site 

CONCLUSIONS 

Because placenta prex la is a major obstetric accident xx hich appre 
ciablx increases the maternal and fetal nsk accurac) m diagnosis must 
be as high as possible The treatment depends on establishing definitelx 
the tx*pe of placenta prexia that exists In case of doubt, xagmal exam 
mation should be performed under aseptic conditions and all prepara 
tions should be made for pelxic or abdominal delixerx as indicated 
bx the findings 

Our experience xxith placentographx leads us to agree xxith the con 
tention of other authors that the procedure is a xaluable addition to 
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the field of nb'ffetrics Pu«ents experiencing third tnnjcstcr l»lccclmg 
mi\ be studied b\ direct pUcentugraphx If the placenta »s seen to be 
Situated m the upper part of the uterus placenta prctia can be fairl) 
confidently excluded is a hcr<tr m the bleeding If the placenta ts tm 
planted Iox\ on the nrerme wall or if no placental shadoxx is seen in 
the usual site phtenrxl hKali/won max be deduced on the basis of 
indirect signs but corroborarmn xxith contrast matcrnl m the «rjnar> 
bladder js highly desirable 

The method has its limitations which must he fully appreciated by 
those who xxould ucihre it It seems probable that the procedure is of 
litrle laluc before the sexenth in<»nrfi of gcsritjon One of its greatest 
limitations hoxvexer is the one which is dependent upon the variations 
m size shape and manner of atnehment of the human placenta Taking 
ail factors into consideration it xxould seem that the accuracy of the 
method should approximarc 90 per cent Because there js no maternal 
or feta! danger inherent in the procedure and since it can be so ac 
curate rotnigenolouic locdi/itum of the placenta should be more 
uideh employed 
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ment, Apnl, 334 

Anorectal abnormalities, consideration-, 
in surgical treatment, Aug , 969 
Anoxia, operative, combating, Apnl, <*7 
Anus, crvpt infected l«e,972 
fissure, 4Hg, 973 
fistula, -fxg, 978 
pruritus June, 597 
Arm, artmcial, ipnl, 192 
pain in, Junr, 704 

Arthritis, bed rest contributing, to, ipnl, 
438 

of subtalar yoint, chronic infectious 
Feb, 158 

of wrist, suppurative, Feb , 85 
traumatic, Feb , 98 
Atelectasis Aug, 777 
postoperative, /fug, 871 
Avertm anesthesia m thyroid surgery 
June, 635 

Ayre’s intratracheal method, dug, 827 

Baiko’s transfusion set for children and 
infants Aug, 769 

BanU's di'ease, splenectomy ior, lug, 
886 

Barton's fracture, Frb, 90 
Bath, whirlpool Apnl, 432 
Beaded wires in treatment of fractures of 
leg Feb, 174 

Bed rest, undesirable effect* Ipnl, 358 
437, 448 

Biopsy, endometrial June, 576 
of cervix in diagno-vis of uterine car 
cinoma, June, 537 

Bladder, calculi in women Aug, 987 
j Blood cell powder dried, Aug, 760 
whole, titrated administration, appan 
tu* for, lug , 764 
value m surgery, iKg, 75? 
v\arming of, Aug, 760 
withdrawal of Iwg, 760 
. Bone marrow, admini-tration of fluids 
into lug, 752 767 
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Bosvioilh inuiton for removal of semi 
lunar cartJages, Feb, 11^120 
Bram injuries without compounding, toi 
Ual treatment, AprU, 4M 
Bronchopneumonia, hypostatic, A^)i«438 
postoperative, Aug, 869 
Bronchoscopy in attlKia*i5, Aug, 779 
instruments for, Aug, 779 
Bucket-handle injury of limbus glenoi 
dalis, Feb , 38 39 i 

Bumper fracture, beaded wires m Feb, 
181, 182 

51urns, refriRcralion in April, 367 t 

Caicaxeus, fractures subtalar le*Mm due 
to, f<6, 144 

Calcinosis, renal, ApnJ, 321 
Calculi, renal, caliceal, April, J19 
dietary treatment April, 315 
etiology, A^, 307 
multiple, April, 317 
postoperative treatment ipnl, 323 
recurrent, April, 322 
-obtao, in renal pehis, Apnl, 317 
vtaghoTB, April, 31d, 321 
'Urgical treatment, Apnl, 316 
unilateral and bilateral, ipnl, 
ureteral, teattnent, Aug, 982 
vesical, in women, Aug, 947 
4 arbuncle ol Icidnev pemcinm m effects 
F<b, 210 

Carcinoma of esophagus associated with 
dnerticulum, June, 70? 
of jejunum, primary, June, 7H 
of slomath. Aug, 897 
gastrectomy, subtotal technic June, 
679 

total, Aug, 903 

of uterus, diagnosis, biopsy of renir, 
June, 537 

vaginal smear in, June, 536 STO 
radium treatment, June, 539 
roentgen treatment, June, 538, 539 
Carotid sinus syndrome in thyroid sot 
gery, June, 639 

Carpal bones congenital lesions, Feb , 

81 

developmental lesions Feh , gj 
dislocations, Feb, 92 
injuries, Feb , 1 
frartures, Feb , I, 92 
ancient, Feb , 11 

Catheter, ureteral use in continuous cau 
dai anesthesia, j4ug , 849 
in continuous spina! anesthesia, 
Aug, 834 

Caudal anesthesia, continuous, in obstet- 
rics, Aug, 84! 

Caudal sacral block for operations cm 
perineum, Aug, 863 

Cavemostomy in pulmonary tuberetilosu, 
ipnl, 260 


Cavitary drainage is pulmonary tubercu 
losu, April, 260 

Cellulose, oxidued, as hemostatic, April 
342 

Cervical nb syndrome, diagnosis and 
tBanagnaent, June, 691 
Cervix uteri, biopsy, in diagnosis of car 
emonta, June, 537 
carcinoma, diagnosis, biopsy in 
June, S37 

vaginal smear in, June, 536, S^O 
radium treatmenl, June, S39 
roentgen trealment, June, SSS, Si9 
coning of, June, 482 
teviUnuc aad for “poor nsk” patient, 
Apnl, SSS 

Chest injuries, physical reconstruction in 
April, 425 

Cholecystectomy for acute cholecystitis 
Apnl, 285 

Cholecystitis, acute, Aug, 935 

surgical trealment of 312 ea‘r' 
Ipnl. 285 

when to operate 1^, 285 
ihronic noncalculous, 4ug, 91i 
with stone*, Aug, 931 
Ch«leo<to$tomy for acute choletvdiii 
Apnl, 285 

t holelithiati.<, diaeno i», 4vi;, 93) 
incidence, age and «ec, Aug, 9io 
maDasement, Aug, 933 
C hondromalaaa of patella P/b, 129 
CinepUstic pro*the«ii, Apnl, 393 
Cofd therapy in physical di'abilities 
ipnl, 431 

Colitis, regional 'Cgmental 4iff, 939 
dmical data, Aug, 953 
diagnosis, Aug, 952 
etiology, Aug, 945 
symptoms, Aug, 948 
treatment, Aug, 966 
types, classtficalion, 4«fi, 940 
ulcetalue, ileostomy in AprS, 303 
surgical experiences with Apnl, 301 
Collateral liEamenis of knee di^urbvnces 
reft, 122 

Colles' fracture, Feb, 87 
reversed, Feb , 89 

Colon, rejection of, subtotal for uTcrra 
five colitis, Apnl, 3<M 
Cofttmeffa nasi, reconstrvetion of, Aug, 

877 

Concussion injuries, initial treatment 
Apnl, 403 

CoRtnc of cervix, June, 492 
Con«tipation due to bed rest, Apni, 

Convalescence, bed rest m, unde'irable 
effects April, 437 . 

deconditioninc and recondifiojung m 
Apnl, 442 , 

Convulsions under anesthesia June, 640 
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Cunvulsive seizures after head injurtes, 
ipnl, 415 

Cretin, hjperthjroidism de\ eloping in 
June, 672 

Cruciate hcaments, disturbances, Ftb , 
\22 

Cr\motherap>, clinical u«<3, April, 364 
Cr>pt, anal, infected, Aug, 972 
Cuff, inflatable, for intratracheal tubes, 
Aug , 805 

Curare as aid to relaTation m anesthesia. 
l«g , 735 

Cyclopropane anesthesia for thyroid sur- 
gery, June, 634 

I)Eco^DlTlo^l^c in consalescence, April, 
442 

Deh) dration in “poor risk” patient, 
Ipril, 351 

IJeQuervain’s disease, Feb , 86 
Diabetic gangrene, refrigeration in, Feb , 

202 I 

Diathermy in physical disabilities, April, I 
432 

Uicoumarol in prevention of pulmonary 
embolism, i<ug, 874 
of throoibopblebiUs and embolism m 
pelvic surgery, June, 601, 603 
in treatment of pulmonary embobstn, 
Aug, 875 

Diet m renal calculi, April, 315 
of medical patient, Aug, 743 
of surgical pauent, Aug, 745 
Diethylstilbestrol in amenorrhea, June, 
S6i 

Dislocations of carpal bones Feb . 1, 4. 
92 

of elbow, Feb , 79 
in children, Feb , 73 
of humerus, upper end, recurrent, Feb , 
37 

of lunate or carpal semilunar bone, 
Feb , 95 

of patella, Feb , 131 
of shoulder, recurrent, treatment, Feb , 
14 

of talocalcaneal joint, subtalar lesions 
due to, Feb, 156 
radiolunar, Feb , 90 
symposium on, Feb, l 
tibiofibular, beaded wires in, Feb, 184 
Duerticuluro, esophageal, carcinoma asso 
oated with, June, 707 
urethral, June, 589 

Dramace. postural of lung abscess, April, 
243 

surgical, of lung abscess, April, 244 
Duodenal ‘tump, management, Aug, 902 
ulcer. Aug, 891 

eallsioncs complicating lug, 893 
perforated, 4i/g, 894 
Diindemim ‘ureer% of 4/<g,S9t 


D>smenorrhe 2 , con^ervatne treatment 
June, S20 

presacral neurectomy for. June, SIS 

Edlsi 4, pulmonary, bed test contributing 
to, April, 439 
postopcrati'e, lug, 871 
Elbow, anatomy, Feb, 59 
dislocations, Feb , 79 
in children, Feb , 73 
fractures, in children Feb , 59 
Embolism, pulmonary, due to bid rc«l 
Apnl, 437 

in peUic surgery, June, 601 
postoperative, Aug, 873 

prevention and treatment, Aug, 
874 

Empyema, tuberculous, surgery for, 
April, 268 

Encephalography in head injuries, APni, 
409 

Endometnal biopsy, June, 576 
Endotracheal ane«the-ia, Aug, 795 
mtubation, method, June, 632, 4ug , 
79b, 808 

Entero uterine fistula, ca«e report, June, 
542 

Epicondilar fractures in children, Feb, 
67, 71 

Epiphyseal separation, distal, of radius or 
ulna, Feb , 91 

Eothrocytes, resuspended, transfusion of 
Aug, 758 

I Esophagus, carcinoma, associated tvith 
diverticulum, June, 70? 

Estrogen therapy m amenorrhea, June, 
56! 

in functional uterine bleeding June, 
563 

m menopause, /««e, 564 
Ether anesthesia for thy roid surgery 
June, 635 

Ethylene anesthesia for thvroid surgery, 
June, 634 

Eaercises in physical disabilities, Ipnl, 433 
quadriceps, Feb , I33 
ETtremUies infections, overwhelming, re 
frigeration in, Feb , 2o6 
loner, phlebothromhosis of, April, 32S 
prosthe*es, Apnl, 391 
trauma, refrigeration m Feb, i92 
upper, prfi«the«e« April, 492 

(ace, pain in, June, 702 
Femoral vein, phlebothromhosis of, April 
325 

Femur, fractures transfixion screw* and 
plate in, Feb, 101 

Fibnn foam as hemostatic, Apnl, 341 
Fibroids of uterus, hy'tcrcctomv for sub 
total, June, 473 
tniil objertmn* lf> Jim^, 
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Iiljtotni of K\je\s yf 22 cases, 

Junt, 4‘iO 

tibula, fractures, beatleil \s»cs m, Ftb , 

m 

Fv^sute, anal, /Iwg, 97' 

Fi'lula, anal, 4i»g, 978 
emero merme, case report, June, 542 
recto%aK'i'4b repair of, iunci 516 
Fistukctom%, Aug, 979 
Muid«, admmmration, apparafus for, 
tug, 760 

roulrs of, 4ug , 7S0 
substances tmplojed 4«g,754 
to poor risk” patients, Apnl, 3SJ 
foot vubfalar joint lesions. Ftb , 136 
Fooibodrd Haslund, application, Feb, 
149 

Forearm, analQmv, Fed, fS 
iraclurts, both bones Fth, 48 
ne.ir urist /■/!>, 91 
treatment Frb SQ 

Fraitlin di‘\ocation nf Cirpil tiunes. Feb, 
>. 4 

of honterus upper end Fe6,40 
u( kntc, beaded wirc' »n Ftb, i89 
f raemrrs, flarlon's, Ftb , 90 
tiumper, beaded wires in Ftb, I6i, i82 
CoJIm, Ffb, 57 
ro\?r*cd, Ftb, 89 

compound closed plaster treatment 
present status April, 42J 
epvtondvUr »n children Fr6,6?, 71 
Utee bone defects April, 424 
nonunion, April, 43i 
of calcaneus tubtuUr tcsions due to. 
Feb , 144 

ut carpal bunts, Fel>, t 92 
amiem, Feb, 11 
of elbow in ebildren frh, tp 
lit femur transfixion -crews and pUit 
in Feb , tOl 

ul fibuU beaded wire- in Frb, 279 
Ilf forearm both bones Feb , 45 
compound in child Frb , 54 
greenstick, Ftb , 5J 
near wrist Ftb, 91 
open reduction and meta! pUte 
m, Ftb , SS 
simple, Feb, 53 
wrlh posfoperatne tnlecltOB 
Feb, 57 

treatment, Ftb, 5o 
with nonunion, Feb, C6 
of humerus, glenoid fossa, Feb, 44, 45 
anterior tun Feb , 38, 39, 44 
lower ftp, Feb, 42, 44 
Rtealer tuberosity. Feb, 43 
head'pbU'ng Frb, 45, 46 
lairral condyle, in cbildten, Feb, 67 
Ir«er lubetosits Feb, 43 
lower end intercondslar T or V , 
in children, Feb , “6 


fraettirrs of humerus, medial cpicondjjc, 
«j fluJdien, Feb , 7I 
supracondylar, tn children, Ftb^ 61 
upper end, Frb, 28 

classification based on etiology 
of trauma, Ftb , 28 
morginai iny««es, Feb, 4J 
three-fragment, Feb , 30 
two-fragment, Feh, js 
of feg. beaded wire# in, Feb, (74 
of long hones, plating technic, Feb , 99 
of navicular bone, Feb, %, 95 
of ofeCranon in children, Ftb , 76 
of 0$ calcis msoKini: articular surfaces 
Feb, 161 

of patella, beaded wires in, Feb, 186 
of radius head and neck, m children 
Feb, 74 

bluer end, Feb , M 
styloid process, Feb, 90 
with fracture of ulna, Frb , 48 
ol Kaphoid bone, carpil, Feb, V' 
commj/iufed, uiib di-location of 
<ermlunar bone Frb , 97 
of ‘kull, compound, initial ireatmenl, 
Apnt, 404 

operatise treatment April, 406 
of talus, subtahr Jr-sons due lo, Ftb, 

of tibia plateau, open reduction, headed 
wires in, Feb , 187 
pbting in, Ftb , 99 
jMMenor malleolar, beaded wires m, 
Feb, 189 

transfixion screws and plate in, Ftb, 
Iti2 

of uina. coronmd process, Feb, ?9 
'tiToid process, Frb , 90 
With ilixiocation of radiaf head, pwt 
mg in, Ftb , 99 

Htlh fracture of radius, Ftb , 4^ 
pbisjcal rtconsltuctmn in, 4^n/, 420 
Smith's, Ff6 , 89 

‘upratondjlar, in children, Fio, 6l 
symposium on, Feb, 1 
Funclionaf education in rebabiliWH*?*’’ 
d^tf. 374 

GM-iDLAnDrii, dlseas^s, diagnosis and man 
aceraetil. dug, W9 ^ 

Calktones, compJicalJng duodenal u'cer, 
d««.895 

incidence, age and sex, I'lg , 9u 
Cangiton of wrW Frb, B2 
Oangretm diibelic refticcrai’mn m 

Gaxtrecwm). subtotal, fur cawnoma 
Uonis^, June. 679 
total, d«g,W» , , _ ju{, 

posfoperati'c comphcafiofl’, 

t.xstro e«ero«t<wj , l'ic.^^‘2 


Fc'’. 

of 
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Gasttoiejunal ulcer, 900 

Gauze, ab'orbablc, as hemo'lalic, April, 

Gelatin, parenteral u‘e, 755 
Glenoid fo«sa, fractures, anterior run, 
Ffb , 38, 39, 44 
lower lip, Ffb , 42, 44 
injuries, Ffb , 44, 45 
GJucoie, parenteral use, Aug, 755 
Goiter, adenomatous, m\ xedema and, 
/line, 660 

intrathoracic, Junt, 609 
Gonadotropic therapj m amenorrhea 
June, 561 

Guillotine amputation, prosthetic con 
sideration«, ipnl, 3S4 
Gjnecologic 'urger>, anesthesia for 
June, 530 

symposium on, June, 473 

HACtUND footboard, application, Ffb, 
149 

Hawle>'s aneU plate, Ftb , 105, 106 
Head injuries, ba<c hospital management 
April, 404 

convulsi%e seizures after, April, 415 
eocephalograph) in, 409 

general hospital management, April, 
408 

initial treatment, Apnl, 403 
rehabilitation in, April, 403 
Headache, June, 702 

Heart di*ea<c, operatne rist, and, April, 
3U 

Heat therap> in physical disabilities 
4fnl, 432 

Heliotherap) in ph)siC3l disabilities. 
Ipril, 414 

Hemoglobin solutions, parenteral use. 
li/g , 257 

Hemolitic icterus, «plenectoin> in, Iwg, 
834 

ffeiDorrhagic purpura, «pIeiitt:loin> in, 
lug, 885 

s 619 

iieiv luiiiious, Apfu, jja 
Heparin in prevention of tbrombophlebi 
tjs and embolism in pchic surgerv, 
June, 603 

subcutaneous u«e, after thrombedoro> 
Ipnl, 328 

Hernia, inguinal, repair of. Fe/», 220 
report of 1126 ca'es, Frb, 210 
Ventral repair of, Aug, 868 
Herniorrhaphv , inguinal technic Ffb , 
219 

Hofmeister technic, modified for subto 
lal rejections of «tomach for ciranonn 
June, 6*9 

lltitmns siLii Ipnl, 32(i 


Huhner lest, June, 571 
Humerus dislocation-, upper end, recur 
rent, Feb , 14, 37 

fracture-dislocation, upper end, Feb , 
40 

frtcturis, greater tubero-itj, Feb, 43 
head<phtting, Feb , 45, 46 
lateral condjle, m children, Feb, 6" 
Jesscr tuberosuv, Feb, 43 
lower end. intercondjlar, T- or V-, 
in chDdren, Feb , 76 
medial epicondvle, in children, Feb, 
71 

supracond>Iar, m children, Feb, 61 
upper end, Ftb , 2S 

classification based oa etiology 
of trauma, Feb , 28 
marginal mjurie-, Feb , 43 
three fragment, Feb , 30 
two fragment, Feb, 35 
H)|>ermsulimsm due to lalct cell tumor 
of pancreas <urgical treatment, June, 
719 

H>perthvroidi‘n), de\elopmcnt m i 
cretin, June, 672 

primary, subtotal th>roidectomi for, 
ten to twenty jear results June, 651 
thiouracil in preopcrati^e preparation, 
i June, 64 a 

anesthetic consderations, June, 
62S 

treatment, ID^\edema following, June, 
666 

Hypodermocll'is, .Ing, 7S0 
Hypothermia, local, APnl, 364 
systemic. Apnl, 36l 
H>pothyroidj«m, June, 657 
Hv^tereefomy, subtotal, technic, June, 
473 - 

total, technic, June, 473 , 485 
Hycteroialpingography, June, 572 

IcTUtus See Jaundice 
Ileostomy for ulcerative colitis, Apnl, 303 
Ibac \ein, phlebothrombosis of, Apnl, 
325 

Incisions, abdominal, anatomical prma- 
ples m%ol\cd in, April, 27l 
transverse, advantages, Aprd, 272 
technic, Apnl, 278 

Infections, overwhelming, of extremity , 
refrigeration m, Feb , 206 
Inguinal hernia, repair of, Feb , 220 
report of U26 case^, Feb, 219 
tnjunec. extremities rcfriceratinn m Ff! , 
192 

head, rebahihtafion m, Aprd, 40* 

<pine, phv«ical recrniMruction in Apnl, 
425 

wri't, Ffh , 1 

Inte'tinal di'tention po«f operative, jue 
vention nnd Irtilmcnt, Ipnl, 350 
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tattamairo* InlttUons, 

Intrathoraac gojier, /«««, 609 
Inliattacheal mlubatjon, /wne, 632 . • 

796, 808 

tubes, vl«g-, 80J , 

inSaJabk cuff tor, 

lntra>enous adminvsltation of flu.di. A>‘t 
750 

anesthesia, 283 . 

foT gynecologic surgery. J««e, 520 

IMubalion, ,ntr.t«d.«l, A”'. 

Jug , 796, 808 
nasal, 

ceration of leg, 

Isinglass, with hyperm 

T»let tumor of pancreas . 

!u).nl«in surgical treatment Junt. 7t9 


, Lewisoho needles, 4ttg. 268 

SeteM. 

u"r’Z»., «p.r.me »d, AM 

... 

1^, 55S 


Jacosasvs pneumoMlysi' m putoonaty 

i.. 

Jejunum carcinoma, primary, /»«. ’*2 
KiP*CEV, carbuncle, penkdhn m, effects. 

Kl«nb"tt’s di«»“. ■ ’* I 

fessr-i--'"' 

,„£L'.‘dm;rt. 

treatment, Frb, »t 

hgamentous auunes, W 
oLcchondntis 

0‘teochondromatoMS. f e^ , xaa 

semilunar cartilages. 

Kurarok-Mtller test, Jime. 569 
1 abob. continuous caudal anesthesia •«. 
ijjrllmof sphincter am, complete, tc 
La^ryneolcope, 

Lundj, .4Mg, 80S 

,„*r%So.bro™b.-« -•f..'.”' 


MAntLVMS’s 8W 

arK^r”'""' 

Menadione for ‘poor v* 

KSf“i>S 

Mrtro.ttoOT. tK^mnl. 

„Sd“. 

toas 260 

Mouth prop. Aug . ^ sai 

Mucus, recess, remos at 

gery, /««. f” >,,„p.tatic. Apn 

Muscles striated, as 
340 ,g. 

Myxedema, “'J .^d, A«n«- 

adenomatous 

diagnosis /une. hjprr*l'>'°'‘^''' 

foJlovsinR treatment ot njpr 

/N»e, 666 , , -d ;««?. 65® 

of Infancy or diildhooQ 
pituitary. An"*- ^*57, 
spontaneous, /w"e, t>Ji 


Nasacular ?'*8 

fracture, Feb.S.^ 
NeeV pam m /««'■ 
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Needles, Lewisolm, Aug, 76S 
Nephrolithiasis, Apnl, 307 See also Cai- 
cvlt, renal 

Nerves of wrist, lesions, Feb , 86 
Neuralgia, faaal, June, 703 
Neurectomy, intercostal, in pulmonary 
tuberculosis, April, 2S9 
presacral, postopcrativ’e results, Jttne, 
518 

Neurosurgeon, role, in treatment of pam, 
June, 702 

Neuro«urgery, fibrin foam in, Apnl, 341 
Nicotmic acid for ‘ poor nsk” patient, 
Apnl, 352 

Nitrous otide anesthesia for thyroid sue 
gery, June, 633 

Nonunion in fractures, April, 423 
Nose, columella, reconstruction of, Aug, I 
877 I 

Nupercaine technic for spinal anesthesia, 
June, 533 

Nutritional requirements of medical pa- 
tients, Aug, 743 
ol surgical patients, Aug, 746 

Obstetrics, continuous caudal anesthesia 
in Aug, 841 

Occupational therapy, AprS, 434 
Olecranon, fractures, in children, Fefr , 76 
Oligomenorrhea, treatment, June, 558 
Orthopedic disabilities, functional educa- 
tion in, i4^nf, 374 

physical reconstruction in, April, 418 
Os calcis, articular surface, fractures m- 
\oI\ing Fell, 161 

Osteochondritis dissecans of knee, Feb , 
128 

O'teochondromatoMS of knee, Feb, 133 
Osarj, fibroma, review of 22 cases, /«ne, 
490 

Oxidized cellulose as hemostatic, A pril, 342 

pAUf treatment role of neurosurgeon m, 
June, 702 

Pancreas islet tumor with h>peruisulin 
i*m surgical treatment, June, 719 
Paral>sis of serratus antenor muscle, iso- 
lated, Feb , 21 

Patella, chondromalacia, Feb, 129 
dislocations, Feb, 131 
fractures, beaded wires in, Feb, 186 
Pellegrini Sticda’s disease, Feb , 132 
Pehnc «urger> , thrombophlebitis and pul 
monary embolism in, June, 601 
Pel\> pain in, June, 70S 
Peniallin m abscess of Jung, A^J, 243 
mixture with local ane«thetic, of, 
Aug, 775 

Pentothal sodium anesthesia, Aug, 788 
m th>roid «urger>, June, 636 
Peptic ulcer, perforated, re\new of 96 
cases, Aug, 918 


Perforation of peptic ulcer Aug, 918 
Perianal abscess, Aug, 978 
Perineorrhaphy, technic, June, 514 
Penneum, operations on, anesthesia for 
Aug, 858 

Pes valgoplanus, static, Feb , 136 
Phlebothrombosis, bed rest as cause 
April, 437 

of femoral and iliac veins ipnl 
325 

Phlegmasia alba dolen«, June, 602 
Phrenic nerve surgery in pulmonars 
tuberculosis, April, 258 
Physical demands of dailj life te'l for 
ability to meet, 377 

fitness, appraisal of, April, 445 
meaning of, Apnl, 443 
relation to health April, 444 
medicine, disabilities amenable to 
Ap^, 431 


Apfu, 4l» 

Pituitary iD>Tifdema /w«e, 671 
Placentofraph> , Aug, 993 

accutacv m 92 cases, Aug, 1001 
direct, Aug, 993 
indirect, Aug, 998 
Plasma, bovine, u<e of, Aug, 759 
fractions as hemostatics April, 3\Q 
proteins, restoration, in poor ri k’ 
patients, Apnl, 351 
value in surgery, Aug, 758 
Plates, metal, in fractures, Feb , 99 
Pneumonectomy for lung abscess, Apnl, 
247 

for pulmonarv tuberculosa ipnl, 267 
Pneumonia bed rc=t contributing to 
Apra, 438 

Pneumonolysis, dosed or Jacobaeus in 
puimoraiy lubej-fuJosi? ApnJ, 2SS 
open, in pulmonarv tuberculosis iprt! 
258 

Pneumothorax, bilateral m pulmonarv 
tuberculosis, anahsn of 52 ca«es 
April, 455 

closed, in pulmonarv luberculoei' 
Apnl, 253 

open or extrapleural in pulmonary tii 
berculosis, Apnl, 253 
postoperative, Aug, 869, 870 
Poliomyelitis antenor, «ubtalar lesions 
due to, Feb , 141 

Polymenorrhea, treatment, June, '6’ 
Pontocaine dextrose technic for spinal 
anesthesia, June, '32 
Poor risk patient, pre and postoperative 
care, AfrU, 350 

Postoperative care of ‘ poor n-k ’ patient 
APrH, 350 

pulmonary complications Aug, 868 
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)'o>lura) iJraimi,© nf lu-ns ab«cess, iprd, 
J43 

disease, Feb, 94, 93 

Preoperative care of “poor rut” pattent, 
iprj, 350 

PresacraJ nfuiectom> pfi»toperati\B re- 
MjJts, June, 51R 
J’roftnfl>si', Aug , 750 
ProfiwJfrone jjj amenorrhea, Junt, 560 
in iunctionat uterine bleedinei June, 
563 

Prolapse of uterus, Manchester Fothcritili 
operation for, June, SOI 
Watkins Wcrtheim mterpo‘ilion op 
eration, Juut, SOS 

Pro'lbeses, lovier extremity, Aptd, 391 
upptr extremity, April, 392 
Prosthetic considerations m amputations 
Ilf \ariuus types, April, 3fl\ 

JVwfij.m»ne m amenorrhea June, S6I 
Pruritus am, jiiiie, 597 
Pulmonarv See aUo Lung 
inmpl cations postoperative presen 
lion, l^rifj 157 
repair ot fwg , 868 
iilenu lied re<l contributins to tpnl, 
439 

smbulum due to be<l rest iptit, 4t7 
in peisic surisers /fine, 601 
postoperative tnC, 873 
pretention and treatment fjrj, 
874 

Purpura bemorrhac c splenectomy m 
flfg 885 

Qi ADR1CEP8 exercises Feb , 133 

Rtsixs method for locating lung ab- 
ice«s ipril, 346 

Radiant heat in physical disabiUiies 
ipril, 413 

Radioulnar di'location, Feb, 90 
Radium in carcinoma of uterus, 7nRe, 
539 

Radius, epiphv«eal separation, dutal, ^’efc , 
9J 

fractures, head anel neck, in chiMint, 
Feb, 74 

lower end Feb, 87 
Myloid process, Feb , 90 
with fracture of ulna, Feb, 48 
Uccond tioning m convalescence, April, 
443 

Rectovaginal fi'tula, repair of, June, 5l6 
Rectum, re'ection of, for ukeratiie «rfi- 
tis, Apnl, 305 

Rcfriceration ancMhcsia for ampufaiion, ; 
Feb , 193 19S j 

cooling mach ne, Feb , 198 
in burns, April, 367 j 

in trauma of exlremitie', Feb , 193 i 

mi'Cellaneous uses Fed, 200 l 


Refrigeration, surgical and liierapeulic 
principles of, Apnl, 36i 
Rehabilitation, defimtion, April, 437 
functiohal education in, APnt, 374 
in head injuries, April, 403 
of amputee for gainful hvelihocd 
4pnt, SS2 

procedures of. ipnl, 376 
program of, agencies cooperating in 
Apiil, 438 

physical medicine in, A/ml, 427 
semces included in, April, 429 
symposium on, ipnl, 371 
Respiratory failure, postoperati'e. Axe, 
864 

Rest in bed, profonged, iinde«irable ef 
fects, April, J58. 437, 444 
Ribodavin for "poor risk” patient, April, 
3S2 

Roentgen diaeno<r- of carftsl w/ows 
Feb , 6 

of mtrathonicic goiter, June, 6I5 
iocahtation of placenta lug, 993 
treatment of goiter, mixedema from 
/«nr, 667 


ScAtHOto bone, carpal, fracture*, Feb , 93 
comminuted with dislocation of 
semilunar bone, Feb , 97 
Scapula, winged, Feb, 21 
Semen, collection and exammalicin, fune, 
S66 

Semilunar bone carpal dulocation.Fr^, Pf 
Cartilages, dislutbances, feb, IH 
remoial, surpieal Inhwc, Fib, 318 
Serratus anterior muscle, paralvsis, t'O 
l3t«f. Frb, 21 
Sherman plate, Feb , lOS 
Shock, anesthesia in, 4iie, 740 
surgical, management, Aug, 74S 
Shoulder, didocaiion*. recurrent, treat 
menl, Feb , 14 
pam in, June, 704 

Stgraofd, resection of, for ukentue fo’i 
Us.^pnf, 304 . 

SkuH defects, tanfaJum for repair, Apni, 


410 

fractures, compound, mitwl treatment 
ipnl, 404 , 

operative treatment, 4/>«/, 406 
wounds, open, late treatment Apru, 4iu 
South's fracture, Feb, 89 
Soft (issue damage with orthopedic oe 
fects. /Ipn3, 434 . , ,,, 

Solutfon G «t eewJ raJculi April, 316 
Speech training after heid injuries Ipn 
4J6 , 

Sphincter am laceration complete re 
pair of, June, 5J7 
Spinal, anedheua June, 531 

•..rf.teril calhclcr tcC-mc 


Aug, 834 
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‘^'pinal anesthesia lor p>necolo6ic surgcr> 
June, 531 

lor operations on perineum, 

861 

nupercaine technic, S33 
pontocaine dextrose technic, June, 
332 

bpinc, injuries, ph> steal reconstruction in 
425 

Spleen, surgery of, Aut, 880 
Splenectoroj , indications for, 4«g, 880 
Splenic anemia, splenectomy in, Aug , 

m 

Sponge, absorbahle, hemostasis s\ilh 
At^nl, 347 

Sprains of viri't, Feb , 86 
Staehorn renal calculus, Apnlj 316, 321 
Stcnlitj, diaannsis June, S66 
manaRemenl June, 566, 579 
Stomach carcinoma vlwg.aO" 

aastrcctomy, subtotal, technic, June, 
679 

total l»g,905 

n-ection pos\operali\e complications 
lug 911 

subtotal, for carcinoma, June, 679 
total, for carcinoma, lt<g , 903 
«urRer> of /tug , 89i 
ulcer, Aug , 896 

Subphrenic abscess, postoperative, Aug , 
870 

Subtalar joint, arthritis chrome infec 
Uous, Feb , 1S8 

lesions, due to anterior poliomyelitis, 
Feb , Ut 

due to dislocations at talocalcaneal 
joint, Feb , 1S6 

to fracture of calcaneus, Feb , 
144 

of talus Feb , 153 
to static changes, Feb , 136 
management, Feb , 136 
spontaneous fusion, with coxa vara 
Feb , 160 

tuberculosis, Feb , tJ? 

Super Tee Feb , 202 

Supportive measures m course of anes. 
thibia lug, 743 

Supraconrislar fractures m children Feb, 
61 

Surgerv , general common problems 
symposium on ^prtt, 237 
Swellings of leg and anWe cUssiKcatifin 
and treatment 354 

Sy me s amputation prosthetic con«ldeia 
tions \pnl 1S6 

T X.ND G pfite Feb 105, 106 
Talocalcaneal joint dislocation sutitvlar 
lesions due to Feb , fiC 
Talus, (raclutcs ‘ulitaUt le«-wmv dw to 
Feb, 153 


1 Tamponade tu control bleeding 340 

{ Taotaium for repair of skull defects 
1 April, 410 

Tendons of wnsi le«ions Feb 86 
Testosterone in functional uterine bked 
ing, /lift?, 563 
in menopause June, >04 
Thiamine for poor ri'k pdiunl Ipril 
111 

Tliiouracil in preoperative preparation in 
hyperthyroidism June, 64' 
anesthetic consideration* Jum 
628 

myxedema from June, 667 
toxic reactions June, 649 
Thoracoplasty in pulmonarv tiiberculosi 
\pnl, 262 

Throm^ctomy for phlebothrombosis of 
veins of leg 4/rjf 127 
Thrombin as hemostatic '40 

Thrombophlebiti' in pelvic surgerv June 
601 

Thyroid surgery, ane*theMa for June, 627 
complications operative and postoti 
erative management June 616 
symposium on June, 609 
Thyroidectomy control of Bleeding in 
June, 619 

conditions associated with increased 
bleeding in June, 623 
pttoperative preparation, thiouracil in 
June, 645 

subtotal for pnmarv hyperthyroidism 
ten to twentv \eat results June 
651 

myxedema from jftme, 670 
Thy rotoxicosis preoperativ e preparation 
tbiouracil m Jttne, 645 
anesthetic considerations June 
628 

Tibia fractures, beaded wire* in Feb, 
179 

plateau open reiUiclion beaded wires 
in Ffb . 187 
plating in Feb , 99 
pnstciiDT TnaWtolar bead"d wire* in 
Feb, 189 

transfixiori 'crews and plate in Feb 
102 

Tibiofibular dislocation' bndid wire* m 

Ffb, m 

Ttacheoiomv m thvroid surgery June 
&41 

Tnbromethanol in amyUne hydrate Sec 
Avertin 

Trichomonas vaginalis vagmitis June 
S4< 

Tourniquet, use of m refri^ention an 
esthesia Feb , 19' 

Transfusions /tug, 757 
apparatus for lug , 760 
I multiple syringe method, Au;, 769 
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Tuberculosis of subtaUr joint, Ftb, 157 
of wrist joint, Feb , 84 
pulmonary, bed rest in, AprS, 440 
bilateral pneumothorax In, analyw 
of 52 cases, Apnl, 455 
surgery of, April, 251 

Tuberculous emp>ema, sur|eiy for, AprS, 
268 

Tubes, intratracheal AkJt 802 
inflatable cuff for, Aug, 805 

Llox, duodenal, Aug, 891 

gallstones complicating, Aug, 893 
perforated, Aug, 894 
gastric, Aug, 896 
gastrojejunal, A«s, 900 

Ulna, epiphy«e9l separation, distal, Feb, 
91 

fractures, coronoid process, Feb , 79 
styloid process, Feb , 90 
with dislocation of radial head plat* 
mg in, Feb , 99 

svith fracture of radius, Feb, 50 

Ultraviolet radiation in pbjsial disabilf 
ties Apnt, 434 

Ureteral calculi, treatment, Aug, 982 
catheter; technic for continuous spinal 
anesthesia <4ue,834 
use in continuous caudal anesthesia, 
Aug, 849 

Irethra! diverticulum, June, 589 

Urethritis, chronic gynecologic aspects, 
June, 583 

Urination, difficulties nitb, due to bed 
rest, A^U, 438 

Urolithiasis medicamentosa, April, 323 

Uterine bleeding, functional, treatment. 
/»ne, 562 

Uterotubography, June, 572 

Uterus, carcinoma, diagnosis, biopsy of 
cervix in, June, 537 
vaginal «mear in, June, 536, 550 


Uterus, carcinoou, radium treaiment 
June, 539 

roentgen treatment, June, 538, 539 
fibroids, hysterectomy for, subtotal 
June, 473 

total, objections to, June, 4S1 
prolapse, Manchester-Fothergill opera 
tion for, June, 501 
Watkins-Wirtheim interposition op 
cration, June, ^0^ 

\ACi2rAL smear m diagno.is of uterine 
carcinoma, June, 536, 550 
\a(dnit]«, Trichomonas saginalis, June, 
$45 

\aricov veins, simple, ipr:}, 3}4 
\aso epidid>inostomy, June, S6S 
Venipuncture, Aug, 792 
Ventral hernia, repair of, Aug, 868 
Vitamin B Complex m functional uterine 
breeding, June, S6} 

Vitamin therap) for “ivsor risk” patient. 
Apra, 352 

Vocational guidance and training of *ni 
pulees, April, 394 

VVATkiNs-VViutTuust interposition opera 
lion, present status. June, 505 
Whirlpool bath, April, 432 
VVTres, beaded, m treatment of fractures 
of leg, Feb, 174 

Wrist, atthniis, suppurative, Feb, 8$ 
traumatic, Feb, 98 
Qexion deformities, Feb , 84 
fractures, Feb , 87, 92 
gangUoD, Feb , 82 
injuries, Feb , I 
lesions. Feb, 81 
Madelunc's de[ormit>, Ftb, 83 
sprains, Feb, 86 
tuberculosis, Feb , 84 
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operation were much more senous than at the present time The 
relative elimination of some of these risks has made possible certain 
massive surgical procedures which a quarter of a century ago had 
not even been contemplated, and have resulted in methods which 
though occasionally employed at that time, have become routine 
procedures 

Chief among the risks which have been rendered less important 
with the passage of time are those which arc the result of blood loss 
and/or operative shock Of slightlv less importance were the risks of 
wound infection and more particularly spread of infectious processes 
Finally, pulmonary complications including pneumonia were and to 
a lesser extent stiU arc, causes of both morbidity and mortality among 
surgical patients 

To an increasing degree dunng the six war years the number of 
young persons in our hospital wards has gradually and continuously 
decreased Since the wards have remained full it has become true 
that we arc, in fact, practicing the surgery of geriatrics The type of 
operative procedure indicated has become more massive since it bs 
had to do with carcinoma, peripheral vascular disease and other 
surgery of the aged, the risk of operation has therefore, become more 
impressive and, despite the improvement m methods which have as 
them aim the combating of operative risk, the death rate followng 
operation has gone up and the period of hospiulization has increased 
This latter fact exists despite the marked decrease in hospital days m 
the usual types of major surgery 

Elsewhere m this symposium the subjects of cardiovascular disease 
damaged kidney function and diabetw have received attention as the> 
affect the operative risk It is my purpose here to consider briefly other 
aspects of the subject which are of most importance to the surgeon 
and consequently to the person who is about to submit to operation 

The risks to which the person subjected to operauon may be ex 
posed fall into the classification which follows This bst does not 
attempt to arrange the risks m order of either frequency or unpor 
tance since they arc so variable depending upon the nature of the 
surgical interference required, the age of the patient, the time of year 
and ocher variables Such a classification does, however, make it pos 
sible to see at a glance the wide variety of risks which may be cn 
countered In subsequent paragraphs I shall attempt to outline methods 
for combating at least some of them 

1 Risks due to anesthesia 

2 Hemorrhage 

3 Shock. 

4 Postoperative pulmonary lesions 

5 Phlebothrombosis and thrombophlebitis pulmonary infafct and fatal em 

bolus. 
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6 Infection 

(a) Extraneous infection of clean wounds 

(b) Spread of pre-exisung infection either into adjacent nssues or 

metastatic lesions 

7 Imbalance of biochemical processes. 

(a) Dehydration 

(b) Electroly’te imbalance 

(c) Hypoproiememia 

8 Fat emboli^ 

9 Disturbances of sugar metabolism, m the diabetic and m the potenual 

diabenc. 

10 Risk m the presence of cardiovascular disexse 

11 Risk due to damaged kidney funcnon 

12 Catastrophies-accidental (operame) injuries to essential structures eg., 

common duct ureter large artenes, essential nerves, cc cetera 

anesthetic risks 

Whereas children and > ounger adults tolerate and are benefited b\ 
moderate doses of the barbiturates and of a\ertm as a preoperame 
procedure m order that, on the one hand, the panent’s nervous :^steni 
may be quieted and fear and apprehension ina% be allajcd, and on 
the other, that induction of anesthesia ma> be rendered more smooth 
and less anesthetic required, such is not the case in older persons For 
each fi\e-jear period after fifc> > ears of age, the administration of 
barbiturates becomes, in our opinion, more and more hazardous In 
the elderly and old ^\c have come to the conclusion that their admin 
istration should generally be avoided, if at all possible, and if employed 
should be used in the smallest possible doses As an altemativ e proce 
dure we have become convinced that a combination of morphine and 
hyoscine (scopolamine) is both more satisfactorv and associated w ith 
less nsk 

Since July 1936 in our chnics at the Grace Dart Home Hospital and 
the Roy al Edward Laurentian Hospital— both instinitions for the care 
of the tuberculous— vv e have employed spinal anesthesia etclusiveh 
for the performance of first and second stages of thoracoplasty For 
purposes of sedation we have used morphine and hyoseme in doses 
larger than have been in general use Ninety minutes before operation 
the patient receives % gram of morphme and %oo gram of hyoscine 
subcutaneously Twenty minutes before operation the condition of 
the patient is checked and if, as is usually the case, he is not sound 
asleep, the same dose is repeated 

Our experience with this method of sedation in many hundreds of 
cases, even m this type of hght weight asthenic individual, has satis 
fied us that the method is more reUable and also that it is less danger- 
ous than w ith other drugs 

With improvement in anesthetics, anesthesia has become more dan 
gerous TTus ina\ appear to be a paradox but w e believe it to be tnie 
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As a corollary, a state of affairs has been brought about m conse- 
quence of which specialists m anesthesia have become more necessary 
and the length of the course of training required for such has been 
substanually increased Any anesthetist who docs not fully understand 
and appreciate the toxicity of the drugs which he employs must him 
self be considered a menace The modem anesthetist deserves an im- 
portant standing both m hospitals "set ups ’ and in the community 
At McGill University these facts have been recognized by the estab- 
bshment of a Department of Anesthesia, headed by a director of pro 
fessorial rank 

There is one type of operative risk which appears to be overlooked 
more frequently than others I refer ro asphyxia in the immediate post- 
operative period in consequence of obstruction of the airway by vom- 
itus Every year there occur in a few clinics on this continent deaths 
of persons, commonly children, who had been considered good rislcs 
and who were expected to recover perfect health, in consequence of 
emergency operations without adequate preoperative preparation 

It is of the utmost importance when it is deemed advisable to carry 
out emergency operative procedures, that is to say after but a short 
period of hospitalization, that the length of time which has elapsed 
since the last meal be determined If there is any suspicion that the 
stomach may be full, in the first place the anestheust must be warned 
that this IS the case and, in the second place, if vomiting has not oc- 
curred during the induction period the patient must be carefully ob 
served (not by a nurse or )umor intern but by a responsible member 
of the anesthetic or surgical staff) until such time as the patient has 
returned to more or less complete consciousness Such attendant 
should, moreover, be equipped unh the necessary apparatus (mouth 
gag and suction appliance) so that the airuay may be kept clear 
Death as the result of this catastrophe occurs most usually during the 
period between completion of the operation and return of the patient 
to the ward Needless to say it constitutes a tragedy which need not 
and should not occur 


HEMORRHAGE AND SHOCK 

1 believe that in most clinics operative shock has been recognized as 
being m fact the combination of several unfavorable influences Chief 
of these unquestionably is blood loss, both that suffered during the 
actual operative procedure and that lost into the damaged tissues dur 
mg the immediate post operative hours or davs Since copious hemor 
rhage is dramatic, its importance was recogmzed long before that 
which IS designated by the experts as plasma loss It is a matter of 
common knowledge that wounds that have been adequately drained 
pour out a variable amount of serous fluid, also that, unless more tlun 
usual care is exhibited in operatiie technic, the exudation of vascular 
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fluid about the operated site is evident The gentleness with which 
the tissues are handled, the adequacy of hemostasis and the employ- 
ment of a mimmal amount of the lease irritating materials for bga- 
cures and sutures, all play their part m conser\ing fluid in the cir- 
culatory system 

During World War I, blood transfusion was in its infancy and \er\ 
few wounded soldiers ever received the benefits of this procedure 
Gradually benveen the two ^vars technical methods for blood trans- 
fusion were perfected and more especially the reasons for unfat or- 
able or disastrous reactions were discovered and means employed for 
their elimination This aspect of the subject is presented elsewhere in 
this volume 


POSTOPERATIVE PNEUMONIA AND ATELECTASIS 

Although the introduction of the sulfonamides and of penicillin has 
minimized the frequency of pneumonia during the immediate post- 
operative period and has to an even greater extent reduced the mor- 
tality nte from this complication, such lesions still occur and occa- 
sionally patients die from this cause Atelectasis or massive collapse of 
one or more lobes not infrequently develops unless great care is ex- 
hibited to avoid Its incidence Both of these phenomena are especially 
prone to occur m operations upon the upper abdomen and in intra- 
thoracic interference 

It IS unnecessary to urge that the most cenain way to prevent pneu- 
momc consolidation is the postponement or cancellation of all elective 
operative procedures upon persons knowm to be suffering infectious 
processes m either the bronchial tree or in the upper respiratory pas- 
sages Furthermore, it would seem to be unwise to perform any opera- 
tion which requires a general anesthetic during periods when epi- 
demics of respiratory disease arc prevalent 
Although It IS difficult to establish proof that pulmonary lesions are 
less hkelj to complicate convalescence when spinal anesthesia rather 
than an inhalation method is employed, our own results m many hun 
dreds of cases of pulmonary tuberculosis subjected to thoracoplasty 
With bur few examples of spread of the disease, has convinced us that 
the method of anesthesia is of the greatest import 
This IS not the proper place to attempt to discuss critically the 
Various theories uith regard to pulmonary atelectasis as a postopera- 
ti\e complication, although it would seem clear that in the majority 
of cases occlusion of one or more of the bronchi is responsible 
Numerous experiments have proved that it is possible for material 
pharynx to slip down into the bronchial tree and also for 
exudates, mucopus or blood to flow over from a diseased part of the 
lung and occlude the bronchus m another part 
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Although the sudden occurrence of atelectasis during the course of 
operation is not common, it does occur frequently enough to empha 
Size the need for the anesthetist to be on the loolcout for such an m 
cident and, furthermore, it should be the duty of the anesthetist to be 
as sure as possible that all fi\e lobes of the lungs are functioning be 
fore the patient leaves the operating room 
We have made it a practice for many years to employ spinal anes 
thesia for all of the more ma)or operative procedures in the abdomen 
and for most of those on, and in the thorax Most of these patients 
are hospitahzed for a period of forty eight hours or longer prior to 
operation for various reasons During this time an attempt is made to 
impress upon the individual to be operated upon the necessity for 
him to cough vigorously during the early postoperative period and 
if, as IS not mfrcquentl) the case he does not know how to cough 
instruction is given to him Following operation, then at intervals of 
about one hour, the patient is ordered to cough Vigorous coughing 
m this fashion results in a two fold favorable result, namely that on 
the one hand, plugs of mocus or orher material are likely to be dn 
lodged and, on the other hand, the relative anoxia induced by cough 
mg results m a more adequate inspiratory effort 
In patients operated upon under general anesthesia :t is not of course 
possible to have them carry out instructions during the immediate 
postoperative period In such cases the breathing of carbon dioxide 6 
or 7 per cent results m both an increased respiratory effort and m the 
great majority of cases induces the cough reflex If these simple pro 
cedures are not effectnc m inducing complete aeration of all lobes 
of the lung, bronchoscopic suction of the bronchial tree should be 
carried out without hesitation If a bronchoscopist is not immediately 
available the passage of an intratracheal catheter through a direct vision 
laryngoscope such as is commonly carried out in the induction of 
anesthesia by the intratracheal method will usually suffice to clear at 
least the stem bronchi 

Since I have on several previous occasions^ referred to the compara 
tive absence of pulmonary complications following laparotomy if prop- 
erly designed transverse incisions are employed, no further reference 
to this aspect of the subject will be made here 

PUIMONARY EMBOLUS 

Although venous thrombosis is considered in some detail elsewhere 
m this volume, the lesion is of such paramount importance as an opera 
tne risk that it seems reasonable to refer to the subject at this point 
Pulmonary embolus consequent upon pblebothrombosis or throm 
bophlebitis, is, m the opinion of many surgeons the most tragic in 
cident which may occur to the individual who has been subjected to 
operation when as is so commonly the case the patient who has been 
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Operated upon for a comparativel> harmless condition suddenly dies 
on the seventh to twelfth postoperative day as the result of occlusion 
of the pulmonary artery' As a rule the tragedy occurs in a case which 
has hitherto appeared to run a benign postoperative course although 
It IS usual on checking back on the record to dlSco^ er that a low grade 
fever has continued from the time of operation 
Owing to the fact that the incidence of pulmonary infarct or fatal 
embolus is irregular m that it is more frequent m certain parts of the 
continent than m others, and that it is seasonal— insofar as our clinics 
m Montreal are concerned the maionty of cases occur during Feb- 
ruary, March and April— and also since the number that occur in dif- 
ferent years is so variable, it has not been easy to determine the fac- 
tors which influence its dcielopment Tt would seem clear, howe\er, 
that staais of hluod m th^ veits of the lo^vet ortrewuty awd a shoctett 
mg of the prothrombin time are separately or jointly of paramount 
importance 

The majority of pulmonary emboli hate their origin m the great 
veins draining the lower extremioes and, as Homans has pointed our. 
It IS probable that the postenor tibial is the usual point of origin 
Among the procedures which are bebeved to minimize the fre 
qucncy of the disease are those which are calculated to increase the 
rate of flow through the veins of the lower extremity For this pur- 
pose early exercise especially of the legs is recommended and would 
seem to be very important, it would seem, however, that if a technic 
be employed which makes it possible to permit the patient to get out 
of bed on an early postoperative day, the incidence of at least fatal 
embolus would be minimized 

In staged operations, particularly in the elderly, as for instance re- 
sections of large bowel or rectum m which preliminary colostomy has 
been deemed advisable, an effort should always be made to have the 
patient ambulant between stages A notable exception in this regard 
is thoracoplasty for tuberculosis, fortunately pulmonary embolus m 
such cases is almost unheard of 

When the patient exhibits suspicion of thrombosis in the posterior 
ubial vein or other suggestion of phlcbothrombosis, and also m cases 
m which for one reason or another activity in bed has been interfered 
with and prolongation of the bed period has been deemed advisable, 
w e have made it a practice to estimate both the coagulation time and 
the prothrombin time If cither or both of these examinations suggest 
either a low normal or a below normal time, we have made it a prac- 
tice to employ heparin and dicoumann so as to force both of these 
records up 

During the last four years ligation of the common femoral or iliac 
\eins has become generally employed in many clinics Allen and his 
associations in Boston* and Bancroft in New York deserve the credit. 
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I believe, for the recognition of the fact that the procedure is well- 
nigh harmless and that extension into the iliac veins may be 

prevented by this simple maneuter In the April 1945 number of this 
publication, Bancroft illustrates the wlue of the procedure 

WOUND INFECTION 

Among the important risks of operation to svhich the patient is sub- 
jected, none is more distressing than that due to the entrance of bac- 
teria with consequent infection of clean wounds and the spread of a 
preexisting infection either into adjacent tissues or as a metastatic 
lesion 

Exfrdncous infection of Clean Wounds— Since the time of Lister the 
technic of surgical procedures has been gradually developed so that 
today the infection of clean wounds has been largely eliminated 
There are, howes cr, a sufficient number of cases of hernioplasty, liga- 
tion of the internal saphenous vein and other more or less simple 
operative procedures that are followed by wound infection It is evi- 
dent that space is not available m this short contribution to cover sur- 
gical technic m a general fashion, there are, however, certain features 
of operative procedure which are more commonlv overlooked, 1 
believe, than others Chief among these is the importance of gentle- 
ness in handling the tissues, this includes the importance of sharp, 
preferably scalpel, dissection rather than blunt dissection in exposing 
the lesion 

Although 1 C IS not possible for the majority of surgeons to carry 
out difficult procedures without handling the tissues, we have made 
an attempt to impress upon our residents the importance of develop 
ing a mental attitude as the result of which they feel that only under 
exceptional circumstances should a sponge be touched with the fingers 
or 3 finger placed in the wound Although the great majority of rub- 
ber gloves are safe in that no openings exist, there are, nevertheless, 
a small proportion of gloves which for one reason or another arc 
porous 

As a result chiefly I believ e of the numerous articles written upon 
the Subject by Allen Whipple and his associates, notably Alelenev, the 
importance of strangulation of the tissues with consequent likelihood 
of infection through the emplojment of heavy suture material has 
been generally recognized A larger and brger number of suigeons 
throughout the continent have m consequence learned to use bght- 
w eight sutures It is not, I believe, of the utmost importance whether 
chromic catgut, silk, cotton, nylon or steel be cmploj ed so long as 
the sutures used are fine It is clear in this connection that if light- 
weight matenal be employed it is not possible to strangulate the tis 
sues since the suture materia! itself xvnil break A further common 
mistake in connection with wound closure is chat an unnecessary 
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large number of sutures are introduced, tvith an increased danger of 
interference with blood supply as a consequence 
Spread of Preexisting Infection —This heading might well be made 
the subject of a complete thesis, it is, however, possible here to do 
little more than refer to the matter Probably the most common ex- 
ample of the risk of spreading infection into adjacent tissues is in con- 
nection with disease of the appendix, cither gangrenous appendicitts 
with infection by anaerobic micro organisms or appendicitis compli- 
cated by abscess due to pyogenic bacteria The risk of infection in 
either of these cases is wo-fold, namely soiling of the peritoneal cav- 
ity and, as a more likely though usually less serious risk, infection of 
the abdominal wall 

With reference to the former, namely soiling of the peritoneal cav- 
it>, this IS most surely avoided by the employment of an adequate in- 
cision which allows the operative field to be clearl) exposed so that 
the operative procedure may be carried out under clear vision and the 
small bowel protected by saline packs before the infected field is 
opened 

With regard to the prevention of infection of the abdominal wall, 
we have made it a pracucc for many years when opemng the abdo- 
men in cases m which infective material is thought to be present to 
cover the abdominal wall with an infinitely thin layer of bipp prior to 
opemng the abdominal cavity This techmc has been described on 
more than one occasion® and will not be further indicated here 
Since the capacity of the tissues to overcome contamination is 
greatly interfered with by strangulauon by sutures, these should be 
introduced loosely and m the smallest possible number In the danger- 
ously infected case we have made it a practice to introduce large gauze 
packs soaked in liquid paraffin and. to which either bipp or sulfa- 
thiazole emulsion (M G H formula)^ is added By means of such 
large packs the necessity for any suturing of the abdominal wall other 
than two or three silkworm gut sutures through the skin to prevent 
extrusion of the packs is all that is required In such cases, which are 
of course unusual, delayed primary or secondary suture is earned our 
at the end of four, six, eight or ten days 

IMBALANCE OP BIOCHEMICAL PROCESSES 
The University of Pennsylvania group present m this volume the 
importance of dehydration, electrolyte imbalance and disturbance of 
protein metabobsm as causes of increase m operative nsk It is not 
my purpose to attempt to add to their contnbution in this regard but 
Simply to urge the importance of adequate preoperative estimation of 
these essential factors in body physiology and the necessity, if serious 
or even fatal results are to be avoided, for correction, insofar as pos 
sible, of such abnormahties 
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Improvement and simplification in methods for detection of rnibal 
ance or depletion m connection widi these essential aspects of bod> 
function owe much to the stimulation of war effort and it is to be 
expected, I believe, that the tragic experiment which is now in process 
With thousands of starved prisoners from the German camps may add 
much to our knowledge regarding the cbnical phenomena which ac 
company starvation and dehydration Technics of estimation and 
means of correction of such fundamentally disturbed body physiolog) 
should prove of inestimable value to surgery m the early future 
Before leaving this subject I should like to issue a warrung with re 
gard to the indiscriminate use of water and sodium chloride by paren 
teral routes m both preoperativc and postoperative care It -would 
appear to be true that human beings withstand moderate dehydration 
and salt depletion better than an excess of eulier water or sodium chlo 
ride Our young mcn^residcnts and interns— have become so accus 
tomed to intravenous medications that a word of caution m this regard 
IS often advisable 

PAT EMBOU 

Happily, the occurrence of massive fat emboli is comparative!) un 
usual or rare, it must, hotvever, be borne m mind as a possibility m 
cases of fracture of the long bones and m certain operauons upon 
bones, particularly of the osteotomy type The bmitations of space in 
this contribution make it impossible to do mote than refer to this ex 
iremely distressing and somenmes fatal type of risk It must suffice to 
draw attention to the fact that fat emboli may be demonstrated m the 
lungs kidney and brain of a large proportion of all patients who die 
as the result of trauma Wangensteen and his group have recemi) 
noted the frequency with which the vessels in the gastric submucosa 
may be occluded m the same way 
The risk of serious or even fatal plugging of essenual end arteries 
by fat globules constitutes but one added reason for the exercise of 
extreme gentleness in the handhng at all times of victims of trauma 
especially if such be associated with fractures of the long bones Ibc 
possibility of such an early compUcation is> moreover, one reason for 
the avoidance of immediate closure (by suture) of compound frac 
tures 

DIABETES 

All surgeons arc familiar with the fact that m the diabetic, surgical 
procedures are carried out with a very substantial increase in opera 
tive nsk and with a very grave likelihood of wound infection if pnor 
to operation expert control of the diabetic state has not been accom 
phshed The fact that operation as such, and more particularly if even 
minimal wound infection occur, may precipitate the diabetic state in 
persons whose sugar metabolism is close to the borderline is less gener 
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all) appreciated by surgeons I ha\e already expressed the opinion- 
that healing of both primarily infected and clean wounds may be 
expected to progress more quicUy and more fatorably if, during the 
postoperati\ e period, insubn is administered up to safe limits of 
tolerance 

The role of diabetes in increasing the nsk of operation is of so great 
importance that it has been made the subject of a special memoran 
dum from our chnic by Doctors McKim and Fowler Their contnbu 
tion proves, I beheie, that this nsk is one the seriousness of uhich 
can be almost completely eliminated b> expert oiersight 

CARDIOVASCULAR DISEASE DAMAGED KIDNEY FUNCTION 

As indicated in the early part of this section, we hav e encountered 
in recent years a larger proportion of elderl> persons in our surgical 
wards than ever before The importance of degeneratne changes m 
blood \cssels, heart and kidneys has consequently increased In a sepa- 
rate section Powell has discussed the subject of damaged kidnev 
function particularlv in \esicle neck obstruction, consequently this 
matter will not be referred to here 
Cardiot ascular disease as a cause of increased operauve nsk is well 
recognized, the subject, howeicr, is too complicated for considera- 
tion at this time 


CATASTROPHES AT OPERATION 

This subject need only be mentioned since it has been the expen- 
ence of nearly all surgeons of any considerable expenencc to meet 
with such distressing situations In the training of our young men 
every opportunity should be taken advantage of to demonstrate the 
ease with which a portion of the common duct may be removed along 
with the cjstjc, if extreme care is nor exhibited to identify all struc- 
tures positi\ely before the appheauon of clamps Similarly, the nsk 
of damage to the left ureter and e\cn of the urethra in resection of 
the rectum, and of large vessels and important nerves m various 
properly established operative procedures in different parts of the 
body, should be appreciated by all surgeons, young and old, who 
accept the responsibility of exposing their patients to the nsks of 
The training of our residents should include instruction in 
the proper procedures required to minimize the senousness of such 
catastrophes 
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SURGERY AND DIABETES MELLITUS 


L H McKim, MD. CM, FRCS(C), FACS’ 

AND 

A r Fowler, M D , C M t 

A PATIENT who has diabetes mellitus may, at nmes, be exposed to 
the added hazard of surgical procedures If the diabetes is under satis 
factory control and carefully supervised, the surgeon may and has a 
right to feel that the surgical risk will be identical ^vlth that of a 
patient who has no diabetes This, however, is accomplished only by 
close cooperation between the surgeon, the ph> sician and the labora 
tory The essenaal requisites are (1) a proper physical examination 
and e\aIuation of the risk in general, (2) adequate control of the dia* 
betes before operation, and (3) careful supervision of the patient after 
operation 

The physical condition of the patient must be taken into considera 
tion If the individual shows the degeneraave changes associated with 
his diabetes these must be included m detcnnming the operative pro 
cedure and evaluating the risk Obviously, a diabetic with premature 
arteriosclerosis is a very different problem from an individual the same 
age xsho has no evidence of cardiovascular disease It is not so much 
the age, but rather the actual physical condition of the patient and 
the degree of control of the diabetes, that must be evaluated When 
these are taken into consideration the diabetes, per se should not m 
crease the mortaIit> rate, influence the surgical procedure or lengthen 
the time of healing of the wound 
The problem of operations on diabetics should be considered under 
nvo headings (1) operations that are elective and in which the time 
of operation can be dictated by the control of the diabetes, (2) Emer- 
gency operations 

ELECTIVE OPERATIONS 

In this group the diabetes should be satisfactorily stabilized prior 
to operation The urine should be free of sugar and acetone bodies 
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and the blood sugar should be normal In many cases this optimal 
state may be difficult to bring about Certain dimes permit a slight 
degree of hyperglycemia in the fasting state m elderly diabetics 
Others feel that a small amount of sugar excreted postprandially is 
permissible In our experience the chief considerations are (I) that 
the patient should receive an adequate diet, especially m regard to 
the caloric and protein intake and (2) should be utilizing that diet 
If the patient is utilizing the administered carbohydrate and is in 
nitrogen equihbrmm, there is little fear of acidosis during or shonl> 
after the operation or during the penod of wound healing 

In this chmc the diet of choice is our htgh carbohydrate, low calone, 
adequate protem diet Its advantages in surgery arc as foilov.s (I) It 

FA 

tends towards glj cogen storage (2) Due to the extremely low 

ratio, the tendency towards ketosis is lessened (?) The patient is able 
to take the diet at an earlier date after the operation (4) It does not 
tend towards gastrointestinal upsets (S) It is simple to prepare (d) It 
rends rmvard nitrogen equilibrium more than diets lower m carbohj 
drate and higher m fat. (7) It does not require preoperattve admims 
tracion of carbohydrates or glucose intravenously 

Insulin Dosages in the Surgical Patient >.Infection and absorption from 
traumatized areas, at times, cause marked loss of carbohydrate toter 
ance, and the degree of such disturbance bears no relationship to the 
extent of the infection or degree of the trauma The extraction of a 
tooth may cause as much disturbance as a compound fracture of the 
femur, a small bod may cause as much loss of carbohydrate tolerance 
as a carbuncle The important fact to bear m mind is that in cither 
instance there may be a marked loss of effect, both from endogenous 
and injected insulin Thus, under such conditions, insulin dosages must 
be increased, both m amount per injection and the number of injec 
tions There is no rule by wluch one can estimate the dosage in aii 
cases The patient should have as much insuhn as ir required, at the 
time It IS required, regardless of the vimiber of injections and the time 
of day or night The following is our routine procedure 

1 Crystalline insulin is preferred to protamine zinc insulin because 
It pernuts more rapid adjustment of the carbohydrate metabolism 

2 The insulm is gn en at frequent intervals, as a rule, every eight 
hours, that is at 8 A m , 4 p Af , and at midnight If control is not ade- 
quate in dosages up to 20 20 20 every eight hours then the injections 
are changed to every six hours, that is at 8 a m , 2 p m , 8 p m and 
2 am It may be necessary to mcreasc the injections to e\crj four 
hours or every two hours or still more often 

3 Adjustment of the insulin dosage can be readily made in patients 
\\ ho have a normal renal threshold for glucose bj collecting the urine 
at inten als throughout the day It is our practice to collect as folloivs 
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8 am to 12 noon 
12 noon to 5 pai 
s PM to 10 PAl 
10 PAI to 7 A-M 
7 AJ^I to 8 AJkl 

Each specimen is examined for sugar and the insuhn dosage 
justed according to the time of occurrence of the glycosuria With 
this information, repeated estimations of the blood sugar are not neces 
sary 

Procedure on Day of Operation in Elective Cases —A blood sugar 
reading is obtained m the fasting state The usual dose of msuhn is 
administered Blood is then obtained one hour after operation and, if 
necessarj, adjustment of the msuhn dosage is made If the surgeon de- 
cides that intravenous glucose therapy is necessary, a small amount of 
crystalhne insuhn is added to the solution— usually 10 umts of crystal 
line insulin to 1 liter of 5 per cent glucose in physiological sahne or 
5 per cent glucose m distilled water In patients receiving protamine 
zinc insuhn and who have received their usual morning dose, no added 
insuhn is necessary, protided the glucose is administered slowly The 
day after operation a specimen of blood is obtained m the fasting stare 
and further adjustments are made m accord with the findings 
The above method has been m use in this hospital since insuhn has 
been at adable It has therefore stood the test of time It commends it 
self because of the simplicity of management In our opinion com 
plicated preoperative and postoperative routines are unnecessary 

EMEROtNCr OPERAHONS 

The problem m emergency cases is vastly different, especially if 
the diabetes is not under satisfactory control at the time In such cases 
our routine is to estimate the level of the blood sugar and the degree 
of acidosis and, depending upon the seventy of the diabetes and the 
degree of its control, msuhn is gwen either intravenously or subcu 
taneously or by both routes The blood sugar is then determined at 
hourly intervals and if the blood sugar is falhng, that is, sugar is being 
oxidized or stored, the operauon is performed 
In the preparation of a patient for operation it is, of course, also 
essential to restore the electrolyte and fluid balance if these are dis 
turbed This is accomplished by intravenous sabne Glucose and in- 
sulin may be included at the same time if necessary 
A note here should be made of two conditions, namely, (1) surgery 
of the lower extremities and (2) the differential diagnosis of abdom 
mal pam 

SURGERY OF THE LOWER EXTREMITIES 
The diabetic m many cases, especially those of long duration which 
have been under poor control, mav develop a sensor> neuritis and in 
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addition may have premature artenosclerosis In the presence of these 
complications there is an added risk to surgical procedures mvohing 
the extremities Here again the important fact m evaluating the risk 
IS the physical examination If the patient has a sensory neuritis, he is 
more apt to injure the limb without experiencing pain He may allow 
pressure necrosis to occur largelj for the same reason There is a de- 
crease in the appreciation of changes in temperature and the part 
may be burned without the patient experiencing any sensation of 
heat With the loss of this protective mechanism there is often another 
associated factor and that is the diminished circulation In such cases 
It IS impossible to increase appreciably the circulation to a given area 
and as a result there is loss of the mechanism to remove heat from an 
area subjected to too high a temperature or to supply an increased 
amount of blood to tissues with an elevated metabolism 

If as the result of an infection or an inflammation, there is an in 
crease in the tension in the tissues, this will rapidly reduce the circu- 
lation, ischemia may result and rapidly lead to gangrene Here again 
if there is careful supemsion of the patient, much can be done to pie 
vent a mirumal lesion from increasing to such an extent that a major 
surgical procedure would be imperative 

At tunes it is difficult to assess the nsk involved The use of arterio- 
grams, X ray of vessels for calcification, oscillometnc determinations, 
skin temperatures and so forth are perhaps of some interest, but are 
not necessary The important factor is the temperature of the limbs 
Examination should be made with the patient m the recumbent posi- 
tion with the legs exposed at room temperature for twenty minutes 
prior to examination Careful comparison should then be made of the 
temperature of one leg as compared to the other and wth tempera 
ture changes in each part of the hmbs If the foot is warm there arc 
no restrictions to the surgical procedure, but if the limb is cold then 
even minor operations will not be successful and will lead to gangrene 
When this occurs, amputation is indicated at a site where adequate 
circulation exists 

In the treatment of a lesion involving the louer extremity the prob- 
lem IS not whether the patient is or is not a diabetic or if he is one, 
how long he has had the disease or what his age is The important 
factor IS the circulation of the extremity // the circulation is tmpaned 
then every effort must be made to allow the deficient blood supply 
to operate at its maximum The following should be observed 

1 The limb should not be elevated 

2 Alcohol dressings or antiseptic solution containing a protein pre- 
cipitant should not be used 

3 Heat or hot dressings should not be applied 

4 Dependent drainage should be established if possible, or cur- 
tain drainage” by the use of dressings soaked in mineral oil 
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5 If there is obvions tension in the tissues, due to inflammation, 
this must be rebeted immediately 

6 The limb should be exposed at room temperature 

7 If there is evidence of a spreading lymphangitis, the use of 
“evaporating lead lotion” is recommended 

8 The use of sulfonamides or pemciUin is not contraindicated 

THE DIFFERENTIAL DIAGNOSIS OF ABDOMINAL PAIN 
The differential diagnosis between an uncomplicated diabetic in 
acidosis who is vomiting and has abdominal pain and one with the 
same symptoms and an acute abdominal lesion presents a special prob 
\cm The picture is furthei compbeated by the fact that wv both con- 
ditions the leukocyte count may be elevated There are no hard and 
fast rules to establish the diagnosis If after careful consideraaon there 
IS any doubt of the diagnosis then the patient should be subjected to 
the risk of operation The following points should be considered 

1 In diabetic acidosis the patient usually has been vomiung some- 
ume before the occurrence of the abdonrunal pain When the patient 
has been giv en adequate treatment for the acidosis and has received 
from 1 to 3 bters of physiological sabne, the pam often subsides 

2 In acute incra abdominal lesions the patient usually complains of 
pain and then starts to vomit At times, both pam and vomiting occur 
almost simuliancoasly and m such cases one must rely on other fac- 
tors in estabbshing a diagnosis 

3 The white blood count ma> be elevated m both conditions and 
should not be used m a differential diagnosis 

4 In diabetic acidosis the patient does not complain of pam or 
tenderness on rectal examination 

5 If in spite of the above observations, the diagnosis is soil in 
doubt, the patient should be subjected to operation as soon as he can 
be properly prepared, as outbned previously 

RISK INVOLVED IN USE OF ANESTHETICS 
Local Anesthesia —'Vht injection of local anesthetics is associated 
with a certain degree of trauma and increases the tension m the tis- 
sues The latter especially may interfere with the circulation The use 
of such anesthesia is defimtely contramdicated in operative procedures 
mvolvmg the extremities The use of an ethyl chloride spray is also 
contraindicated because the resulting freezing of the tissues may lead 
to a gangrenous condition 

Intravenous Anesthesia —This type of anesthesia should be restricted 
to diabetics who are free of any evidence of acidosis In an emergency 
operation, on a patient who has an acidosis with an associated disturb- 
ance m respiration, intravenous anesthesia is contraindicated due to 
the effect of the anesthetic on the respiratory center 



J032 


L H McKO^(> A F POWtER 


Spinal, Caudal and Paravertebral Block Typei of 'niese 

do not present any especial hazards in the diabetjc 
Inhalation Anesthesia -^Possibly the anescheac -wh/ch causes the 
least disturbance is cyclopropane This has the advantage of a rapid 
recovery rather than a prolonged pewod of unconsciousness follow 
mg the cessation of administration This factor is of importance in 
severe diabetics especially rf an emergency operation has to be per 
formed while the patient is suffering from an acidosis If the patient 
IS adequately prepared for operation and the diabetic condition is 
under satisfactorj control, then the cho/cc of anesch^ia can be left 
entirely to the anesthctisr The use of tutrous oxide, if properly ad 
numstered, is preferable to the use of ether anesthesia Chloroform 
should not be used 

Refrigeration Anesthesia —Tbss type of anesthesia is of value 
in a limited number of cases in wbch other types of anesthesia 
would increase rhe operative risk The hrerarure on the subject is 
extensive ?c is our (mpressinn that, from the standpoint of anesthesia 
alone, most patients can be given a spinal or C)clopropane anesthetic 
without materjaUy increasing rhe risk 

SUMMARY 

There are three mam (actors in the consideration of the risk in- 
voWed m surgical procedures on a patient with diabetes mellitus From 
rbe standpoint of the surgeon the important fact is the physical con 
ditidrt of Che patient and not the details of his diabetic condition 
From the standpoint of the physician the important fact is the ade 
quate control of the diabetes If this « ssrisfactorv the diabetes pet 
sc, should not influence the surgical procedure 
In respect to the laboratory, the importance of its function hes in 
Its capacity to supply quickly, and at all times the chemical analyses 
necessary to enable the phj stcistt to control the diabetes, which wiU 
enable the surgeon to proceed according to the recognized rechnic 
employed in the treatment of patients who are not suffering from 
diabetes melhciK 

A great deal has been wntten outlining compbeated procedures m 
preoperative and postoperative management of patients with diabetes 
melhtus These do not lower the operative mortality They ate un 
necessary and only serve to complicate a simple problem If there is 
satisfactory cooperation between die surgeon, physician and the labo 
ratory, the prcjnsuhn concept of the risk involved m operations on 
diabetics will pass into its nghtful place in history There is no tea 
son for and no excuse for an incrcss^ operarne mortality m diabetics 



IMPAIRED RENAL FUNCTION IN VESICAL NECK 
OBSTRUCTION 

Ralph E Powell, M D • 

During thirty-five years with the Urological Department of the 
Montreal General Hospital, it has been my good fortune to obsen e 
the miraculous strides m Urology, especially m the diagnosis and man- 
agement of vesical neck obstruction This period, nevertheless, has 
had Its moments of chagrin, alternating pessimism and optimism, opti- 
mism due to the realization of the vast strides accomplished, pessimism 
because of the “laissez-faire” attitude of the public and many of the 
medical profession, an attitude so obstructive to early diagnosis and 
treatment 

One might expect the annual examination afforded to policyholders 
by the majority of insurance companies to have protided an early 
diagnosis of vesical neck obstruction in many instances The facilities 
offered to the public by free clinics might have materially reduced 
the number of cases progressing to a dangerous stage Why the aver 
ige office examination is carried to its apparent conclusion without 
iny attempt to check the condition of the rectum is beyond my ken 
Not only is an early adenomatous lesion missed, but early carcinoma 
of the prostate, so notoriously symptomless, progresses beyond a rad- 
ical perineal section Early carcinoma of the rectum develops into an 
inoperable infiltrating obstruction until a colostomy can give but tern 
potary relief 

CAUSES OF VESICAL NECK OBSTRUCTION 
The lesions of childhood, including the congenital valve of the pros- 
tatic urethra stricture, and the more rare hypertrophy of the collicu- 
lus, are the first to be considered These lesions are frequently associ 
ated \\ith incontinence and enuresis Persistence of symptoms, for the 
alleviation of which all palliative measures have failed, calls for a care- 
ful urologic study Simply to recall the inevitable complications of 
hydroureter and hydronephrosis with their tragic result of renal fail- 
ure would emphasize the urgency of such a study 
Sarcoma of the prostate, which one might call a clinical oddity, is 
seen chiefly m infancy and old age In our records of over thirty-five 
years, two infants and one man of 75 vears have had a positive diag 
nosis from biopsv 

Clinical Professor of Urology McGiU Umveisity, Urologist The Montreal 
Ucneral Hospital Montreal Canada 
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Marked cystocele, prolapse, or both, m the female patient most cer 
tamly should be included among the causes of bladder neck obstruc- 
tion It IS surprising, however, how seldom we find renal function 
impaired in these cases It is astounding how many of these women 
can go on with much residual unne and yet show no signs of infec- 
tion, stone, hydroureter or hydronephrosis Seldom do we find low- 
ered renal function 

Attention is naturally concentrated largely on adenoma, carcinoma, 
fibrotic prostatitis with contraction of the vesical neck, and hyper- 
trophy of the median bar associated with the subvesical glands so 
ably described by Albarren The occasional retention caused by the 
hypertrophy of the mcerureteric ridge, often referred to as the muscle 
of Bell, should not go unmentioned Strictures of the prostaiic urethra 
the result of trauma, so frequently aaociatcd with fractures of the 
pelvic girdle, form another group which calls for all the ingenuity of 
the attending surgeon 

All of these chmcal cntioes if allowed *to go untreated will lead 
eventually to renal dysfunction 

DIAGNOSIS 

Perhaps an almost universal opinion among the laity, that nocturnal 
frequency after the fifth decade is to be expected, is largely respon- 
sible for the delay in diagnosing impaired renal function The public 
must be divorced from this fatabstic idea that nocturnal frequency is 
a result of old age 

Disregarding the early symptoms, there is a gradual back pressure 
exerted upon the kidneys subjecting them to inevitable damage, so 
often complicated by hydrourcters and hydronephrosis and even ure 
teral reflex The final stage of pyonephrosis and uremia becomes m 
evitable if relief is not sought 

Usually the first consultation with a urologist is preceded by one 
or more attacks of retention, often pyuna Relief is sought because of 
loss of sleep, frequently severe hemorrhoids and an upset gastrointes- 
tinal tract 

The insidious onset of carcinoma usually finds the patient entenng 
into an obstructive stage with defimte x-ray findings of metastascs 
Unquestionably these cases could be recogmzed were rectal exa?rttva 
twn made a fetish and perineal biopsies done in all doubtful cases 
The rectal examination as mention^ is frequently avoided, but ics 
importance cannot be overemphasized Because the public is pameu- 
larly interested m hypertension a blood pressure reading is always 
made, but the rectum often remains, both to the patient and his exafli- 
imng physician, m a state of complete oblnion No digital cxamina- 
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non should be completed without the precaution of poking the 
patient m the knee-chest posmon-nght, left and lateral This added 
detail may well result in the detection of an early carcinoma ot tne 
rectum, many of which are missed m the ordinary knee-chest posi- 


The fitst tesponsibihty of the examiner after a careful physical ex- 
ammanon, when his attention is attracted to the genitourinary system, 
IS a careful perciusion and palpation of the suprapubUc area It is 
amazing how many distended bladders are overlooked because of the 
statement, ‘ I pass my urine easily but very often and in small quan- 


titles ” 

Blood pessiire is most important. Both hypertension and hypoten- 
sion may affect renal function, the former from circulatory disturb- 
ances due to sclerosis, the latter by slowing up renal circulation and 
inhibiting the normal selective excretion and secretion 
Cardiovascular disease, with or without decompensation, adds to 
the gravity of the situation. An electrocardtograrfi should be taken 
routinely. 

The actual obstruction of the bladder neck may go on for a long 
time without signs of renal dy’sfunction, but this will eventually catch 
up on the individual and lead to many pathological changes locally 
and generally Its prevention is our most frequent problem and raises 
the urgent question of drainage Where prostatectomy is indicated, and 
the patient is in good condition, drainage can be omitted and imme- 
diate operation carried out This does not apply to acute retention 
where immediate relief from retention is demanded. 

If a soft catheter is tried unsuccessfully, often a prostatic curved 
mandnn inserted m the catheter will be successful The sudden empty- 
ing of an overdistended bladder is regarded as a dangerous procedure 
by many, but is considered harmless by others 1 firmly believe that 
many cases are seriously compromised and that “recoil” can be of 
very serious consequence Decompression is a precaution Mell merited 
when dealing with a class of patients who have passed frequently into 
the sixth or seventh, even eighth decade Their metabobsm is wamng, 
their reserv e is Iom ered, and they my ocardmms are more or less weak- 
ened 


In younger normal individuals kidney* reserve may well be estimated 
at about 70 to 80 per cent— what a change ripened age has caused' 
Under normal conditions these men will carry on with apparent good 
health, but put a little extra strain on the cardioa ascular system and 
renal mechanism, and recall what often happens It should not be a 
surprise that fatalities occur, but it is a surprise that the patients can 
be subjected to operative procedures and come through with unusu- 
ally few complications 
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It causes no renal impainnent While it does not give the relaxation 
of spinal anesthesia, it is probably the most widely used Careful in 
sulation of all operating room equipment will avoid the dangers at 
tending its highly inflammatory properties Pentothal is a safe mtra 
venous medium It is pleasant to the patient and effective m its action 
By the drip method a prolonged sleep with good relaxation can be 
mamtamcd 

While open suprapubic cystotomy is looked upon as a simple opera 
non, a review of the literature and our own records reveals a mortal 
ity of about one third that resulting from total prostatectomy 

In this article I do not intend to enter into the controversy concern 
mg the relative merits of the different methods of prostatectomy Un 
doubtedly many operations arc best done by perineum The early car 
emoma leaves no a^ument The transurethral approach is admittedly 
the method in all cases of advanced carcinoma The median bar, blad 
der neck obstruction, contraction from fibrotic prostatitis and small 
adenomatous growths are undoubtedly satisfactorily cured by trans 
urethral resection In the case of large adenomas, unless the risk is 
too great, many prefer a two-stage operation by the suprapubic route 
Unquestionably many aged patients with poor function can be re 
heved by transurethral resection when any other method would be 
fatal 

The controversy between adherents of the one stage open opera 
tion, one stage blind enucleation, and the nvo stage operation still re 
mams an open argument A report from the actuarial departments of 
two large insurance compames shows more rejections due to pyuria 
following transurethral resections than following other types of opera 
tions 

The method of approach which the operator feels will m his hands 
afford the best chance for a successful lenTunation is the method mdi 
cated To be dogmauc and assert there is only one method is wrong 
All have their ments Unquestionably many transurethral resections 
are done by urologists because the patient demands that method 
Moreover, the operation is used frequently in a young group of pa 
tients who have very little obstruction 

POSTOPERATIVE COMPLICATIONS 

Following the removal of the prostate many compbcations amc 
with damaging results to the kidneys Shock, \\ ith its natural sequence 
of lou ered blood pressure results in a temporary inhibition of urinan 
output In the absence of hemorrhage, blood plasma and 5 per cent 
glucose in saline is indicated as well as cardiac and respiratory stimu 
lants Coramine and caffeine arc both valuable 

Hemorrhage is perhaps the most frequent cause of alarm Dunng its 
acute period every organ suffers and prompt measures arc demande 
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Fresh citrated blood is given immediately and steps are taKcn to con- 
trol the bleeding, such as the proper insertion of a hemostauc bag or 
pack Where hemorrhagic tendencies have been controlled as far as 
possible by either calcium or vitamin K with bile salts preoperatively, 
bleeding should not occur, but unfortunately it not infrequently is 
seen The tightening of the bag following the introduction of more 
fluid will usually give the desired result Absorbent gauze soaked in 
thrombin, yet in the experimental stage, may prove a boon Fibrin 
foam has proved to be a valuable hemostatic medium and has been 
used to a moderate degree with splendid results Our experience is lim- 
ited to nvo cases, each a one-stage prostatectomy, and in each case a 
complete arrest of bleeding was brought about 
The late hemorrhage, which occurs days after operation, is dan- 
gerous, often because of its concealment Presuming there has been 
no blood dyscrasia, late hemorrhage should not occur but the fact 
remains that it does in a disconcerting number of cases The remo\al 
of the clot, a pack or reinsertion of the bag, permits no delay but the 
results are satisfactory Blood transfusion must be promptly given 
There seems to be a tendency toward incontinence thereafter, per- 
haps explainable by the reinsertion of the bag and stretching of the 
sphincter 

The grouping of all blood is important, with particular reference 
to the Rh factor Before this rather disconcerting difference m bloods 
was recogmzed we had some few deaths unexplained by blood 
groupings, all the patients showed anuria and the kidneys at autopsy 
showed acute congestion with plugging of the tubules The finding 
of an Rh-negative is particularly dangerous to the recipient who has 
had a previous transfusion of Rh-positive blood, or to the Rh-positive 
patient who may have had an Rh negative transfusion 
The use of bed rest during convalescence is passing through a tran 
sitional change Prolonged inaction has been overdone, but I feel the 
pendulum has s\vung through an overardent arc While resung in bed 
the patient should be encouraged to exercise his legs and his nurse 
should have strict instructions to change his posture frequently Each 
of us can recall a number of patients who developed renal calctih 
from the stagnant kidney as a result of prolonged inaction m the dor- 
sal decubitus posiuon 

ThroinbophlebiUs is a serious compheauon and, 1 think, can be 
largely circumvented by these precautions Every attempt should be 
made to get patients who have undergone operation out of bed at 
the earliest and safest moment An excellent routine of measuring the 
calf muscles daily may give a premonitory sign of begmmng throm- 
bophlebitis before pain, soreness or apparent edema has set in The 
ligation of the offending \ em and the removal of the clot where pos- 
sible wiU save and has saved many bves These remarks seem far re- 
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moved from lo^\ered renal function but tbev all have a \ery direct 
bearing 

Infection of the bladder fo]Io\«ing anj chosen procedure is fre 
quent Most of the infections subside ivith the establishment of a not 
mat functioning bladder, hut some wdl progress to a pyelonephntis 
The early estabhshment of a dnp method of irrigation and the cm 
ployment of a meticulous technic to prevent infections getting in 
through the drainage apparatus are usually successful Sulfonamide 
therapy is most important and of the various drugs sulfadiazine is 
safest and seems to affect a larger group of organisms than the others 
Beware of the sulfa allergic patient, tubular block does occur Fortu 
natel) , premonitory signs frequently tell us of the approaching dan 
ger Pam across the renal area and blood m the unne will warn us to 
stop the drug and alkalize the patient 

Ileus, fortunately uncommon, is an alarming complication and its 
onset has a dire effect on urinary output The prompt use of a Lc\me 
tube js of inestimable value Many drugs arc recommended but it n 
difficult to evaluate thcir efficiency Pituitrm and prostigmme arc the 
most commonly used Hypertonic salt solutions intravenously dex 
trose and water, glucose and saline, all may be given a trial Frequent 
enemas, particularly milk and molasses, must be tried Colostomy ma) 
have to be resorted to in extreme cases which show no improvement 
Mith more palliative measures 


SUMMARY 

The most frequent cause of renal inefficiency is failure of complete 
bladder drainage The whole quesuon of such drainage is a live one 
and a great deal of thought should be given to the pros and largely 
the cons of indwelling drainage 

Bladder neck obstruction associated with cardiovascular diseascyis 
almost always accompamed by renal dysfunction and forms a group 
upon ^\hlcb much of our concern should be concentrated The age 
of the average patient, accompanied by a general lowered metabolism 
and often a mental deterioration creates anxious moments in surget' 
of the bladder neck \ct such surgery has its compensations With 
all the pitfalls the results generally are excellent No group of patients 
are more grateful The surprising fact remains that we ha\e lowered 
the mortality and achie\ ed results of which we did not dream some 
\ ears ago 

The explanation defimtely rests with the better methods of diag 
nosis, the meticulous attention to every detail of renal function and 
bladder drainage the realization that prolonged drainage will m most 
patients who are obviously poor surgical risks, change an almost cer 
tain fatahty into a grateful, live and happily functioning indii idtial 
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COMPLICATIONS OF BLOOD TRANSFUSION 
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Whole blood transfusion is being employed on an ever increasing 
scale When there is great blood loss, the use of large quantities of 
whole blood is to be encouraged The great majority of badly injured 
and desperately sick patients require, or are greatly benefited by, 
transfusion This is particularly true prior to and during operation 
VVhen any therapeutic procedure becomes widely used, there is a 
tendency to employ it without sufficient consideration being given to 
the possible associated dangers The purpose of this communication is 
to discuss the complications of whole blood transfusion and to point 
out methods of safeguarding the desired increase in whole blood 
therapy 

The complications of whole blood transfusion may be outlined as 
follows 

I Intraediate untoward reactions 

A Hemoiyuc 

1 Intravascular hemolyus of incompatible donor cells 

a Fntergroup (ABO) 
b Intragroup (Rh) 

2 Intravascular hemolysis of recipient* cells 

) Intravascular hemolysis of compatible donor cells 
4 Transfusion of hemolyied blood 
B Pyrogenic 
C Allergic 

D Orculaiorv overload 
E. Embolic 

II Transmission of disease 

A Infectious hepanus 
B Malana 
C Syphilis 
D Other diseases 

Of all the complications listed above, the hemolytic reaction 
mg from transfusion of incompatible cells is the most important be 
cause it often results in a fatality TTie p> rogenic reaction nerr w 
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importance because of its frequent occurrence. It is very rarely 
fatal of itself but may be dangerous when the patient is in ver}' poor 
condition. 

t. IMMEDIATE UNTOWARD REACTIONS 
HEMOLYTIC REACTIONS 

I. Intravascular Hemolysis of Incompatible Donor Cells (Intergroup 
Reactions).— This type of reaction occurs when the cells of the donor 
are incompatible with the plasma of the recipient. Thus A, B or AB 
blood given to an O patient, B or AB blood given to* an A patient, 
and A or AB blood given to a B patient will result in a hemolytic 
reaction. 

For discussion, it is best to divide the manifestations of hemolytic 
reactions into two stages: (1) the immediate hemolytic crisis; (2) the 
subsequent renal complications. 

1. The Hemolytic Crisis.— The clinical manifestations vary greatly 
from one patient to another, possibly depending upon the antibody 
titer of the recipient’s plasma. At times, a patient may receive 500 cc. 
of definitely incompatible blood and display no symptoms at all. In 
other instances, 20 to 50 cc. may produce a most severe reaction. 

The reaction most commonly begins after 100 to 200 cc. of blood 
have been administered. The patient usually suffers a severe chill, pain 
in the lower back, subscernal oppression, and perhaps nausea, vomiting 
and involuntary micturition and defecation. There may be spontane- 
ous bleeding from needle-puncture wounds or other exposed capil- 
laries. It is said that the blood pressure rises initially. Subsequently, 
the patient may go into a state of shock associated W’hh a very low 
blood pressure and a fast, weak pulse. At this point, it may be neces- 
sary to institute treatment for the shock. Plasma or compatible whole 
blood transfusions are recommended. After the chill, the temperature 
may rise to 105”. 

The initial reaction is rarely immediately fatal. Most commonly, the 
patient recovers from the chill, etc., and appears completely well in 
a few hours. The first urine passed after the reaction is dark brown- 
ish-red in color, shows a positive test for protein, contains a few red 
cells and a fair number of pigmented casts. The benzidine test is 
positive. 

2. The Renal Complications.— FoMowing recovery from the initial 
reaction, the patient may (a) show no further sigms or symptoms 
other than a transient biUrubinemia; (i) show transient oliguria WTth 
nitrogen retention and then go on to excrete large quantities of urine 
and recover; (c) show persistent oliguria wth increasing nitrogen re- 
tention and death in uremia; or (d) show oliguria leading to complete 
anuria or show complete anuria from the start. In cases of complete 
anuria the patient almost always dies in uremia but a few produce a 
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diuresis and recover Rarely even the patient who shows a marked 
diuresis continues to retain nitrogen and die 
Death from renal failure usually occurs m from four to ten days. 
If the patient has received less than 250 cc of incompatible blood 
the chance for recovery is usually good If he has received 500 cc or 
more, the prognosis is generally poor 
Pathology —The most characteristic postmortem findings in the 
patient who has died as a result of the transfusion of incompatible 
blood arc seen in the kidneys These are larger than normal and a bit 
more firm The cut surface bulges a bit from the capsule and is gen 
erally pale The cortex is markedly thickened and pale The micro 
scopic picture is characterized by almost normal glomeruli distended 
proximal convoluted tubules and acellular casts m the collecting tub 
ules which stain pink with the ordinary hematoxy Im cosm methods 
The epithelium of the convoluted tubules may show evidence of re 
generation presumably following cellular damage There may be 
round cell infiltration around extruded hyaline casts or blood \essch 
in some areas The collecting tubules contain pigmented casts and 
may show necrosis of the tubular epithelium adjacent to the casts 
The pathological picture m the kidneys cannot be considered 
pathognomonic for a transfusion of incompatible blood An indistin 
guishable picture may be caused by sulfonamides, shock, crush and 
probably by some other conditions or combination of conditions It 
IS well to mention at this point that an appreciable number of battle 
casualties admitted to field and eiacuation hospitals have dei eloped 
oliguria leading to uremia and death At autopsy, the kidney lesions 
may not always be differentiated from those resulting from incom 
patible blood transfusion The etiology m most cases is not clearly 
understood This syndrome must be borne m mmd since it has caused 
considerable confusion m the past 
Treatment —The treatment of hemoly tic transfusion reactions is 
very unsatisfactory The immediate reaction is rarely fatal All tnns 
fusions must, of course, be stopped at the first sign of any adverse 
reaction Ordinarily, the patient will recover from the chill and fever 
without treatment Occasionally, the reaction may be of such seventy 
that the patient appears to be m a severe state of shock, and plasma 
transfusion may be indicated 

The mechanism of renal failorc is so poorly understood that treat 
menc is almost entirely empirical A multitude of plans for treatment 
have been described These include alkalimzation,^ * * decapsulation of 
the kidney,* splanchnic block," blood and plasma transfusion and the 
administration of such diuretics as sodium sulfate ® None of these plans 
have been successful in a significant nuirfier of cases 
Alkalimzation of the patient to a point where all unne passed is al 
kaline has been the most widely publicized treatment The theory has 
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been that hemaun is mote apt to precipitate m the kidney mbulra if 
the urine is acid ’ » The argument for alkahnizauon oses much t eight 
Mhen It IS pointed out that in all ptobahihty the renal damage will have 
oceurred bv the time alkahnization can be effected It is obviousl> 
impractical, and even dangerous, to routinely administer alkali to all 
patients prior to transfusion The argument loses further weight when 
R pointed out that cases have been observed m which hemol> tic re 
actions have led to fatal uremia even though the patients unne ^^s.s 
alkaline throughout the entire episode Some in\ estigators have re 
ported that the kidney will clear hemoglobin better if the urine is 


acid , 

In the present state of ignorance it is not possible to recommend 
avi> specific therapy VA\et\ alkalwutauon is attempted, care must be 
taken to a\oid alkalosis Sodium bicarbonate, by mouth, is seldom 
satisfactory since jt is usually poorly tolerated If intravenous alkali 
IS to be used, one sixth molar sodium lactate, in umts of 1000 cc , is 
the agent of choice Less satisfactory ate sodium citrate or sodmm 
bicarbonate in 4 per cent solutions They may be used m quantities 
up to 350 cc and are best given m dnided doses A stenle solution of 
sodium bicarbonate is difficult to prepare without formation of the 
excessively alkaline sodium carbonate, unless stenUaation is accom 
plished by filtration 

In the treatment of patients who show oliguria or anuna, greatest 
stress must be placed upon proper regulation of fluid and salt balance 
The ohgutic patients \ery often show an increased plasma \olume 
even on a moderately restricted fluid intake If fluids and salt are ad 
mimstered in excessive quantities the> will not infrequently develop 
fatal pulmonary edema This must be borne in mmd m the care of all 
patients suspected of having kidney damage 

It IS difficult to state how much fluid should be adnunisrered Each 
patient will present an individual problem Therapy must be guided 
by impressions gained from the general condition of the patient and 
determinations of the plasma carbon dioxide combining power, blood 
urea nitrogen and chlorides Ordinarily, one liter of an 0 85 per cent 
solution of sodium chloride and an additional bter of 5 per cent dex 
trose m distilled water will be suffiaent parenterall> If the patient is 
taking fluids freely by mouth the quantity by vein ma\ be reduced 
nr e\en eliminated 

Prevention of Incompatidle Blood Transfusion Reactions —In the 
absence of satisfactory treatment, too much stress cannot be placed 
upon prevenaon of hemolytic reactions resulting from the transfusion 
of incompauble cells The methods of prevention consist m meticulous 
attention to the technics of blood grouping and cross matclung The 
possibilit> of Rh immunization must be considered at all times If the 
vupplv of blood donors more than doubles the need it is advised to 
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use group O blood for all recipients with cerram precautions to be 
discussed below 

The most common errors m blood grouping are 

(1) Incorrectly labeling the specimen tubes Ob\iQusIy, the most 
careful tests are invalid if the specimen tubes are incorrectly labeled 

(2) Vse of i^eak sennn If the liquid anti A and anti B serums are 
far outdated or if the \ials of dned scrum have been broken so that 
the powder has been exposed to moist air, their potency will have 
decreased Powdered serum that has been redissolved deteriorates in 
a feu days particularly^ if it has been allowed to stand at room tem 
perature, or if it has become contaminated 

(3) Use of contaminated serum Contamination may result in false 
negative reactions resulting from decrease m antibody content It may 
also result m fake positives as the result of production of nonspecific 
agglutinins by certain bacteria 

<4) Vse of inadequate quanttites of the serum This error is most 
common when smalt portions of the dried powder are added directly 
to cell suspensions 

(f) Use of too light cell suspension The clomps m3> be so small 
as to be overlooked A 2 per cent suspension, in terms of cell scd» 
mcnr, is most satisfactory Ic may be approximated by adding one full 
drop of blood to one cubic centimeter of saline 

(6) Use of too heavy cell suspensions A heavy cell suspension may 
cause false negative readings by absorbing the agglutinin u ithout gross 
dumpings Ic may also cause false positive readings if rouleaux forma 
aon is present and interpreted as agglutination The same errors may 
be made if the mixture is allowed to dry In warm, dr> weather 
slides must be covered m a moist container to prevent evaporation 

(7) Reading the remits too soon Cells belonging to groups A« and 
AjB are weakly agglutinable Even with potent grouping serum there 
may not be visible clumping m less than thirty minutes w ben the test 
IS performed on slides All slide tests should be allow ed to stand for 
thirty minutes before making a final negative reading 

(8) Relying upon macroscopic exofuinations All negauve tests 
should be checked microscopically 

(9) Vse of old ceil suspension Old cell suspensions are often con 
taminated Contamination may result m the production of nonspecific 
agglutination and thus cause false positive readings If the cell suspen 
sions are sterile, they will react properly, although old cells tend to 
produce slower forming and smaller clumps 

The most common errors m the crossmatching test include most of 
those found m blood grouping, plus the following 

(1) Failure to recognize hemolysis When incompatible cells and 
serum (or plasma) are nuved, the result may be agglutination and/or 
hemolysis A fair number of fresh serums contain sufficient hemolysin 
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and complement to produce marked hcmoI>sis of cells of the opposite 
group wachout apparent agglutmaDon 1/ the hemol>'sis and/or 
nificance is not recognized, the mcompadbflity \\all be o\erlooked 
Hemol) SIS should be a\ oided by macmating the complement of serum 
b% heating at 56° C for fifteen minutes before performing the test 
Proof of the ABO Blood Groi/p -Ultimate blood grouping errors 
will be markedly reduced if each test, performed by riuxmg the un 
knoMTi cells \vith anti A and ana B serum, is confirmed bj identif} - 
mg the agglutmins m the unknown serum This may be easily accom- 
plished by inacmaung the serum by heatmg to 56° C for ten to 
fifteen minutes and testing against a 2 per cent suspension of A cells 
and a like suspension of B cells The scrum used for Kahn tests may 
be used It is ad\ised to perform the cell groupmg on blood taken 
from the finger, and the serum groupmg on blood obtained by veni- 
puncture. The purpose of taking wo samples is to pro\nde a check 
on errors in labeling specimen tubes 
The results obtamed with both tests m all four ABO groups are as 
follows 

Unknown Cells Plus Unknown Senim Plos 

Ana A Serum Ana B Serum A cells B cells 

Group O — — + + 

Group A + — — -f 

Group B — + -f — 

Group AB -f + — — 

If the results of the ro o tests agree, the chance for error is extreme]} 
small It IS strongly recommended that all blood groupmg tests be 
pro\ed m this manner 

Cenmfuge Method for Shod Groupmg and Crossmatcbrng^Slood grouping 
and crossmatching may be accomplished with greater speed and with equal or 
greater accuracy by the centrifuge method This differs from the slide technic 
only in that the serum and cell nuwutes are placed m test tubes, tnaed and cen 
tnfuged at 500 to 1000 rpjn for one minute, gently resuspended, and read As 
with the sbde method ail negame readings must be checked microscopically 
It IS not necessar) to allow the serum and cell-suspension mixture to stand fo- 
any length of time before ccntrifaging The usual souires of error such as ex 
cessively heavy or bght cell suspensions and contaminauon, must be avoided 
w hen using this technic 

Rh Incompatibility (Intragroup Reactions) —Approximately 13 
per cent of the w hite, 6 per cent of the Negro race and 1 per cent of 
the Chmese are Rh negam e These individuals do not h3\ e Rh anagen 
on their red cells and hence may build up anti Rh agglutmins when 
properly immunized Ann Rh agglutmins are never present m the 
serum of nonimmunized humans Immumzation mav occur as a result 
of (fl) transfusion of Rh positive bloods into an Rh negative indivnd 
ual, or {b) an Rh positiv e fenis in an Rh negativ e mother 
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The Rh 2 ggIutJnogens are apparently not very potent antigens in 
humans Thus, not every Rh-ne^tive recipient of Rh-posmve blood 
uill be immunized, and even in those that are, it usually requires sev- 
eral transfusions before sufficient antibody is formed to cause reac- 
tions The percentage of rccipienK who become immunized to a Lm 
ited degree, so that they destroy transfused Rh-posmve cells fairly 
rapidly but without apparent symptoms, is not known Immunization 
of Rh-posittve tndniduals by Rh-positive subtypes or by Rh-negatne 
blood may occur but it is quite unusual 
The reaction following transfusion of Rh-positive blood into an im 
mumzcd Rh-negative individual is hemolytic and, although usually 
milder, is comparable m every way to the reaction following A, B, 
O incompatibilities 

The first reaction to Rh positive blood m an indn idual immunized 
by repeated transfusions is usually relatively mild The reactions usu 
ally increase in severity with subsequent transfusions and may finally 
result in a fatality' In the case of mothers already sensitized by an 
Rh positive fetus, tive first transfusion may be fat^ Rh-negaavc re 
cjpients who have become immunized by the Rh antigen must be 
given Rh negative blood exclusively 
Ideally, every blood transfusion should be Rh compatible "When 
this IS not possible, one must be on the alert for the slightest evidence 
of hemolytic reactions in patients receiving repeated transfusions The 
anti Rh agglutiruos are not always detectable even m the serum of a 
highly sensitized person and may be missed m the crossmatching test. 
Thus a patient who has had a hemolytic reaction with ABO com 
patible blood -imist be gu en Rh compatible blood Transfusions must 
be delayed until Rh compatible blood is procured Women who are 
or who have ever been pregnant most always be gnen blood of their 
own Rh type, since immunization may last for manv years 
Determination of Rh type is done by testing the red cells agamst 
anti Rh serum Rh-positive cells are agglutinated by anti-Rh serum 
Proof of Rh immunization may be obtained in most cases by testing 
the serum of the patient agamst known group 0 Rh-positive and 0 
Rh negative cells The tests should be set up by mixing several drops 
of serum with a 2 per cent suspension of cells and incubating at 37° C 
for one hour The test may then be read If negative, they should be 
centrifuged for one minute at 1000 rpm, very gently resuspended 
and read again Agglutination of O, Rh positive cells and no agglunna 
tion of O, Rh-negative cells indicates the presence of anti Rh anti 
body 

Failure to agglutinate Rh positive cells does not conclusively pro; e 
absence of anti-Rh agglutimns m the serum since Rh blocking anti 
body may be present and prexent agglutination of the specific ceils 
when the test-tube method is employed Blocker may be demonstrated 
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by adding a drop of active anti-Rh typing serum to the tube contain- 
ing the patient’s serum and the Rh-positive cells, incubating for thirt} 
to SLXty minutes and centrifuging for one minute at 1000 r p m The 
tests are then read m comparison xvith a control sec up w ith the same 
Rh-posiuve cells and anti-Rh tj'ping serum but not containing the 
patient’s serum Failure of the anti Rh typing serum to agglutinate 
the Rh-positive cells m the presence of the patient’s serum, ^v hen the 
same cells are agglutinated m the control test, indicates the presence 
of an Rh blocking antibody and, inference, the presence of anti-Rh 
agglutimns This may often be proved by the following test 
If no antibody is detected in the tube tests, a third test should be 
performed on open slides This is done by mixing one drop of the 
serum with two drops of whole oxalated O, Rh-positive blood and 
observing for agglutination A control must be run with whole oxa- 
lated O, Rh-negative blood If anti-Rh agglutinins are present, agglu- 
unation will usually occur on the test slide within a few minutes 
2 Intravascular Hemolysis of Recipient’s Cells —Intravascular hemol- 
ysis of the recipient’s cells may be produced by intravenous adminis- 
tration of disulled water, or in A, B or AB recipients by plasma or 
group O blood which contains excessively high titer anti-A or anti-B 
agglutinins 

Distilled water has been administered intravenously, by accident, in 
a few instances In some cases where 1000 cc were given over a period 
of an hour or more, no serious results were noticed When given more 
rapidly, death has resulted 

The agglutimn titer of pooled plasma is not sufBaently high to 
produce significant hemolysis of the recipient’s cells 
Use of group O blood for A, B and AB recipients is attended b\ 
the possibility of hemolysis of the recipient's cells when the agglutinin 
content of the transfused blood is excessively high The wide use of 
group O blood for all patients m several war theaters has demonstrated 
that the incidence of severe reactions is very low There have been 
no cases of anuria reported which have been proved to be caused b> 
group O blood m the absence of Rh mcompatibiUty There have been 
a few mstances where the administration of 500 cc or less of group 
O blood to group A or AB patients has been followed by marked 
hemolysis of the recipient’s red cells In most of these, the hemolysis 
continued for a few days and the erythrocyte count dropped sharply 
The incidence of undetected, less severe hemolytic reactions is not 
known 

In view of these facts, it is advised that group O blood be given to 
A, B and AB recipients only when the agglutimn titer is not exces- 
sively high It IS recommended that a single tube titration be done on 
ill group O bloods to separate them into two groups The low titered 
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blood may be given to anyone The high wfered blood jhould be re- 
served for O recipients 

The upper limit of agglutinin titer compatible with safety is not 
knowm and probably vanes with different recipients The technic of 
titration varies so greatly from one laboratory to another that it is 
almost useless to advise u limiting numencal titer In the light of our 
present knowledge of the subject, it seems best to select a method and 
a titer which will label approximately 25 per cent of all O bloods as 
having a high agglutinin content It is unlikely that 2S per cent of 
group O bloods are potentially dangerous, but, in view of the fact 
that many patients receive multiple transfusions, the titer for ‘ Uni 
versal Donor” blood should be kept as low as possible 

3. infrevAseular Hemolysis of Compatible Donor Cells— In vivo hem 
olysis of compatible donor cells may occur when the transfused blood 
has been stored too long or at too high a temperature Fortunately, the 
results are rarelj serious, however, bloods showing large amounts of 
hemoglobin m the supernatant plasma must not be transfused Patients 
have been given a full 500 cc of over-age blood, which survived in 
the recipient’s circulation not more than a few hours, without any 
apparent subjective symptoms Obviously, this blood is of little bene- 
fit to the patient When the transfused blood is promptly broken 
down, there will be free hemoglobin in the serum which will be con- 
verted to bilirubin in a short time Clinicil jaundice may be evident 
The possible deleterious effect of hemoglobincnua upon the kidneys of 
a patient in shock may only be surmised This complication may be 
avoided by the use of fresh or properly preserved stored blood Blood 
drawn m plain citrate solution should be stored for not more than 
five days Blood drawn in Alsever’s solution* or in acid citrate dex- 
trose solutionf may be scored for up to twenty one days The tem- 
perature of storage must, at all times, be between 4° and 10* C 
Higher temperatures decrease the post-transfusion survival Lower 
temperatures, short of freezing, give good survival but tend to cause 
excessive precipitation of fibrinogen which may interfere with admin- 
istration 

4. Transfusion of Hemolyzed Blood— Transfusion of hemolyzed blood 
may or may not produce severe reactions There is insufficient data 
available on the subject but cases of fatal anuria have been reported 
to have resulted from such transfusions The administration of hem- 
olyzed blood IS almost always accidental It usually results when a 
refrigerator reaches subfreezing temperatures and freezes the blood 
which subsequently thaws and is given without observation of the 
hemolysis Care must be taken to avoid such accidents 

•Alsevers Solution (JOO cc ) Denrose, 205 per cent, tnsodium citrate 0 8 
per cent, sodium chloride, 0 42 per cent 

t Acid Qtrate Dewrose Soluuon (120 cc) Dextrose, 3 per cent, tnsoditun 
citrate, 1 34 per cent, citnc acid, 047 per cent 
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Laboratory Evidence of Hemolytic Reactions —Every transfusion re- 
action should be completely investigated and the cause determined if 
they are to be avoided in the future The lines of investigation should 
include several laboratory tests 

(1) Withdraw a sample of blood from the vein of the recipient 
within thirty minutes of the onset of the reaction Use a clean, dry 
syringe Separate cells and serum The pretransfusion sample will serve 
as a control If the patient had a hemolytic reaction from any cause, 
the serum may contain free hemoglobin or an increase of bilurubin 
which may be observed macroscopically If the postrcaction serum is 
free of hemoglobin and bilirubin, it may be assumed that the reac 
non was not the result of hemolysis 

(2) Withdraw a sample of blood from the patient approximately 
four hours after the reaction and test for bilirubin Almost every hem- 
olytic reaction is followed by an increase m serum bilirubin 

If either of the abo\ e tests gives any evidence of a hemol) tic re- 
acnon, proceed to determine its cause 

(3) Recheck the blood group of the recipient and blood from the 
donor bottle 

(4) Recheck the crossmatchmg tests 

(5) Centrifuge a specimen from the donor bottle to determine the 
presence or absence of hemolysis 

(6) Determine the Rh type of the recipient and donor It must be 
remembered that tests run on an Rh-negative patient who has received 
transfusions within a few weeks may show some Rh-positive cells al- 
though the majority are Rh negative This possibility must be consid- 
ered with each test 

(7) If the recipient is Rh-negativc, test the prc-reaction sample of 
the recipient s serum for presence of anti-Rh agglutinins, using the 
test tube antibody test, the blocker test and the shde antibody test 
described previously 

(8) 7/ chc donor wss group A, B or AB and received group O blood, 
titer the donor serum against the recipient’s cells 

PYROGENIC REACTIONS 

By defimtion, the term “pyrogen ’ means “fever-producing sub- 
stance ’ Pyrogenic reactions are characterized by fever in test animals 
and fever or a chill followed by a fever in man Such reactions may 
follow the introduction into the blood stream of foreign material, such 
as inspissated protein, dried blood, viable or nonviable organisms or 
the metabolic by-products of the growth of certain bacteria Gram- 
negatne organisms usually produce much more pyrogen than gram- 
positive organisms There is no evidence that fungi produce pyrogen 
Tap water is usually derived from surface waters (lakes and rivers) 
where gram negative organisms thnve Filtration of the surface waters 
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removes most of the particulate matter and chemical sterilizaaon luUs 
bacteria, but neither filtration nor chemical sterilization has any effect 
upon the metabolic by products (pyrogen) of the growh of bactena 
Proper distillation will render Mater p>rogen free provided the con 
centration of pj rogen in the predistilled water is not too great 

Freshly distilled pyrogen free water wll remain pyrogen free only 
so long as it remains sterile Following distillation, the water ma> be 
come contaminated with pyrogen producing bacteria which may pro- 
duce sufficient pyrogen within four hours so that even after subsequent 
sterilization the water will be pyrogenic Accordingly, when disnlled 
water is not sterilized within four hours of the time when it was dis 
tilled. It must be considered pyrogenic Flasks of sterile, pyrogen free 
water must be considered pyrogenic four hours after the time the) 
are opened 

Pyrogenic reactions will follow the use of blood, plasma or crystal 
loid solutions which contain pyrogens However, in actual practice 
the great majority of this type of reaction are caused by pyrogem, 
present in the accessory sets, particularly the recipient sets The py 
rogen may be inspissated plasma or dried blood, but it is most fre 
quemly metabolic by-products of the growth of bacteria in the sets 
which have become contaminated during or after use, or, when the 
sets have been properly cleaned in the unstenie warer residual in the 
tubing after cleaning Pyrogens tend to accumulate so that, if the sets 
are not properly cleaned after each transfusion, there may be a suiS 
cient accumulation of pyrogen so that a particular set may cause chill 
and fever reactions each time it is used 

Pyrogen reactions may vary in seventy from a slight temperature 
rise to chills, fever, cyanosis and marked prostration The seventy of 
the reactions depend upon the amount of pyrogen infused and the 
susceptibility of the patient The reaction may start at any time dunng 
or after the infusion, but occurs most frequently a short time after 
the infusion has been completed The rise in temperature may be 4 
to 5° so that, if the patients temperature is high before the infusion 
It may rise to a dangerous level The temperature usually returns to 
the pre infusion level within four hours and, although the patient may 
become nauseated, vomit, void or defecate involuntarily, there is little 
danger of a fatal termination 

The occurrence of a chill during the transfusion of whole blood or 
red cells suspension is a signal to tennmate the transfusion This is 
imperative for the reason that the initial clinical mamfestation of sen 
ous hemolytic reactions from the transfusion of incompatible ABO 
group blood or Rh ty pe blood m previously immunized recipients can 
not immediately be differentiated from simple pyrogen reactions A 
further reason is that contaminated parenteral fluids containing large 
imnunts of pyrogens may cause mfld or moderate reactions when 
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relati\ el> small quantines are admiiustcred, but se\ ere or possibl\ c\ en 
fatal reactions when the entire amount is infused 
The coimton errors leading to the Reparation of pyrogenic recipi 
ent sets are 

(1) Insufficient cleamng of the rubber tubmg and/or glass and metal 

parts 

(2) Delay in cleamng sets so that large amounts of p} rogen de^ elop 

which may not be remo\ed by the method in use for clean- 
ing sets 

(3) Rinsing with supposedly pyrogen-free water which has become 

contaminated 

(4) Allowing properlj cleaned and nnsed sets to stand for longer 

than four hours before stenlizaoon 

DIRECTIONS FOR CLEANING ANT) STERIUZING DONOR ANT) 
REaPIENT SETS 

I Rubber Tubing 
A New cubing 

1 Place the tubing in 5 per cent sodium carbonate, starting wath one 

end and lowering it m such a manner as to the lumen com 
pletcly 

2 Boil for 15 mmutes m the 5 per cent sodium carbonate solunon 

3 Rinse thoroughlj wnth tap water 

4 Rinse with at least 50 cc of pyrogen free saline 

5 Stenhze wtthin four hours 
B Used rubber cubing 

Care of used rubber cubing will vary, depending upon the time 
elapsed between use and cleaning If the set is not cleaned within 
four hours of the tune it wras used, it must be considered con 
tanunated wnth bacteria and the by products of bacrenal growth 
Tubmg cleaned icitbin four bows of use may be treated as follows. 

1 Rinse thoroughly with die tap water Roll and crush betw een 

one’s hands, and stretch the tubing several times between 
rinsings to remove all clots adherent to the inner hmng 

2 Rinse with at least 50 cc of pjTogcn free saline 

3 Wrap and sterilize within four hours 

Ordinarily, it will be possible to treat donor sets as de 
senbed above 

Tubmg not cleaned ‘irttbm fow bows of use 

Such tubing is potential^ contaminated and must be thor 
oughI> nnsed with tap water to remove all blood clots and 
then treated as new tubmg It is best to maVe it a routine 
to treat all recipient sets in this manner 

II Glass Parts 

1 Rinse writh tap water 

’ Immerse m concentrated mtnc acid for four to six hoars. 

3 Rinse in tap water 

O ■' Quiimnc! of pjraren free distnied rearer 

III Stainless Steel Filters 

Treat as glassware 
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IV Stainless Steel Valves 

1 Wash thoroughly with tap water 

2 Rinse with ample quanuties of pyrogen free distilled water 

3 Place 1 or 2 drops of CP glycerin on the core of the valve Screw the 

proper valve head in the proper valve Po not screw the valve tight, 
but leas e one half turn open for stenlizmg 

V Needles 

1 Wash with tap water 

2 Rinse with pyrogen free distilled water 

Sterilization of assembled donor and recipient sets must be accomplished 
withm four hours of the time they are cleaned The sets should be wrapped in 
muslin and autoclaved at J20* C for wenty minutes If the sets are not used 
within seven days, they should be broLcn down re washed, wrapped and stenl 
ized 

AlLERGtC REACTIONS 

Allergic manifestations may occur dunng or following transfusion 
of whole blood, plasma, and even human serum albumin This type 
of reaction may be manifested as angioneurotic edema, urticaria, asthma 
and may cause edema of the laryn< v, hich may has e a fatal termina- 
tion 

Urticaria is, by far, the most common complication It responds 
readily to subcutaneous administration of 0 J mg doses of epinephrine 
and produces no serious results The appearance of urticaria does not 
necessarily mean that the infusion must be stopped, but the patient 
must be treated promptl\ Asthma and signs of laryngeal edema indi 
cate prompt discontinuance of the infusion and treatment with epi 
nephfine 

Allergic reactions, presumably, are due to a response on the part of 
the recipient to allergens contained m the blood of the donor For this 
reason, it has been advised to use fasting donors u hen practical It is 
also possible to passu el) transfer sensitivit) h> blood or plasma trans 
fusion The recipient who has been passively sensitized by a transfu 
swn of blood or plasma from an allergic individual may show an 
allergic response if he contacts the specific allergen Passively trans 
ferred allergy persists for, at least, several weeks For this reason, it 
IS advised that individuals sufFenng from major allergies not be used 
as donors 

CIRCULATORY OVERLOAD 

JJJood may be transfused very rapidly when rhe patient’s condition 
IS associated with a reduced blood volume When blood is adminis- 
tered to a patient m sev ere shock, it is not only permissible but advis- 
able that It be given at a rate of approximately SO to 75 cc per minute 

When the recipient is not m shock, there is little justification for an 
extremely rapid rate of transfusion In such cises, it is advised to start 
the infusion at a rate of approximately 5 cc per minute for the fiKt 
twenty minutes and then increase the rate so that procedure may be 
finished in approximately forty five minutes When this practice is 
followed, most hcmolync reactions will be detected before more than 
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100 to 200 cc of blood have been given and the transfusion may be 
stopped at that point 

In busy hospital wards it is not uncommon for a patient to receive 
too much fluid and/or blood intravenously in too short a time There 
have been many instances of edema of the lungs following rapid in- 
fusion of large volumes of blood, plasma and crystalloid solutions 
There are no hard and fast rules as to the amount of fluids each pa- 
tient may take, but it is advised that the attending physician bear in 
mind the possibility of exceeding the capacity of the patient’s cir- 
culatory system when administering intravenous fluids Elderly patients 
and those suffering from myocardial disease whose blood volumes are 
normal may not tolerate an increased blood volume without circu- 
latory overload, especially when the increase is rapid This is also true 
m the case of patients with renal damage who are unable to clear large 
amounts of water through the kidneys In such cases, caution is ad- 
vised and the rate of flow of parenteral fluids, particularly blood and 
plasma, should be adjusted to the slowest practical rate 

EMBOLIC REACTIONS 

Blood and plasma must be filtered immediately prior to admimstra- 
tion to remove any parades which may be present This practice is 
so widely accepted that there are few reports of untoward reactions 
following administration without filtration 
Air emboli may produce fatal results Air may be introduced into 
the circulation if the recipient tubmg is not completely filled with 
blood before venipuncture is accomplished More often air emboh re- 
sult when blood is forced in under pressure The use of pressure has 
found increasing popularity and is justified in many instances It rmist 
never be'resorted to unless a responsible person is in constant attend'^ 
ance Pressure must be released as soon as the bottle of blood is nearly 
empty Serious results have attended instances when air pressure was 
applied, the blood run in and the remaining air m the bottle allowed 
to flow into the recipients vein 

II TRANSMISSION OF DISEASE 

Of all the diseases transmitted by blood transfusion, infecuous 
hepatitis malaria and syphilis arc the most common 

Infectious Hepatitis has been defimtely established that infectious 
hepatitis may be transferred from one person to another by blood 
transfusion It has not been determined for how long a person remains 
mfecuous after apparent recovery from this disease Recent data 
strongly suggest that the blood may contain the causative orgamsm 
for many months There is no evidence that refrigeration destroys the 
causative agent In view of these facts, no person who has had infec- 
tious hepatitis should be used as a blood donor 
Malaria —Malaria has been transmitted b> blood transfusion There 
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are no criteria for complete cure of malaria The parasites tviII remain 
viable in blood stored at refrigerator temperature for, at least, a few 
days The period of storage to insure death of all parasites is not 
known Accordingly, persons xvho have had malaria should not be 
used as blood donors. 

Syphilis — Syphilis has been transmitted by blood transfusion. It maj 
be transmitted in the early stages before the serological tests are posi- 
tive It IS quite probable that refrigeration at 4 or 5® C for one to 
three days will render the o^antsms incapable of producing the dis- 
ease 

It IS recommended that blood not be taken from persons having a 
history of genital sores or dischaiges within six months A Kahn 
and/or Kolmer test must be performed on all bloods to be used for 
transfusion Individuals who have or have had syphilis should not be 
used as blood donors When possible, blood should be stored at 4 or 
5° C for at least nvenry-four hours pnor to transfusion 
Ofher Diseases.— Alany other diseases may be transmitted if blood is 
dratvn during the illness Thus relapsing fever, racbite fcser, most of 
the virus and rickettsial diseases, and many bacterial diseases fall in 
this group There are reljtivel> few instances recorded of passive 
transfer of this group of diseases since individuals suffering from them 
are obviously not good prospective blood donors The possibility of 
such transfer must be borne m mmd, particularly when it is known 
that the donors have been exposed to infection 
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PREOPERATIVE AND POSTOPERATIVE SEDATION 

Captain William A. Weiss Major Lloyd H. Mousel 
Medical Corps, Army or the Untied States 


The problems of preoperative and postoperative sedation have been 
subjects of clinical and investigative snidics since morphine was first 
used as a preanesthetic drug by Lorenzo Bruno of Turin in 1850. 
During the last ninety-five years many single drugs and combinations 
of narcotics, sedatives and belladonna-iike drugs have been used before 
operation in an attempt to decrease reflex irritability, produce psychic 
sedation, suppress secretorj’ activity and minimize the dangers of toxic 
reactions from the anesthetic drugs. 

PREMEOICATtON 

Analgesics.— A/orpfc/ne sulfate is the most widely used of all preanes- 
ihetic drugs. The dosage vaties from Vn grain (0.0054 gm.) in ado- 
lescent children and debilitated patients, to % grain (0.016 gm.) in 
healthy robust adults. The avtottnt given stibcutaneonsly should be that 
amount which will produce the desired effect without excessive de- 
pression of the vital functions. An overdose of morphine will cause 
respiratory depression with resultant increase in carbon dioxide 
threshold; the respiratory rate and depth are decreased; and suscepti- 
bility to chemical and nerv'ous stimuli is altered. Small children do 
not tolerate therapeutic doses of morphine.*® 

With the intravenous administration of morphine, the maximum 
subjective depression is attained within three to five minutes. How- 
ever, the maximum analgesic effect requires twenty minutes. Seevers 
and Pfeiffer^ state that neither the degree nor the duration of anal- 
gesia is as great from intravenous as from hypodermic administration. 
There is greater subjective depression for a short period, but there is 
a less pronounced and less prolonged elevation of the pain threshold. 
If mo^hine is given too rapidly in intravenous administration, the 
narcotic action might be so great that the patient will complain of 
feeling very weak with the sensation of impending loss of conscious- 
ness. When given intravenously, morphine is dissolved in 2 to 5 cc. 
of sterile distilled water and given slowly over a period of two to 
three minutes to avoid toxic manifestations. Pearman^- recommends 
the use of intravenous morphine especially for patients suffering sev'ere 
pain because of the rapidity with which analgesia is produced. This 
route is most advantageous for use in the emergency case where there 

From the Section on Anesthesia, Walter Reed General Hospital, Washington, 
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IS but a short interval between sedation and operauon Morphine in 
doses of Yg gram (0 008 gm) to % gram (OOH gm) can be given 
intravenously without fear of toxic reaction 

The sublingual route of administration has been suggested in emer- 
gencies where it is impossible to administer morphine hypodermically 
or intravenously Walton** niaintains that the majority of drugs do 
not penetrate the oral mucosa m significant amounts Conclusive en 
dence is not available as \o the dcgice of absorption by the oul 
mucosa and so this route of administration is not recommended 

Pantopon (omnopon) is a compovtfc of the pure alkaloids of opium 
and contains about 50 per cent motphme This drug given m dQ^cs 
of % gram (0 011) gm ) to % gram (0072 gm) is satisfactory -when 
used as a prcanesthetic narcotic agent It is not satisfactory as a sub- 
stitute tor morphine m patients who ha\c shown morphine scnsiuvicy 

Dtlaudid (dihydromorphmonc hydrochloride) is a satisfactory sub- 
stitute for morphine and is administered m g>um (0 002 gm ) to 
gram (OOOJ gm ) doses From the work of Seevers and Pfeiffer” 
It IS shown that ninety minutes is required as the time mtctia\ alter 
subcutaneous micction for mxnmum elevation of the pain threshold 
Its action IS fairly prolonged and the subjective depression is less than 
with morphine This drug has hten claimed to he superior for the 
relief of chronic pain 

Demerol has been gaming wide popularity because of its morphine 
and atropmc-Iike actions without the respiratory depression of mQ^ 
phinc Demerol, a phenylpjperidinc derivative, was synthetizcd by 
Eislab and Schaumann m 19i9 Its central nervous system depression 
is less than that of morphine However, its analgesic action is said to 
be almost as effective In addition to the analgesic Quality of morphine. 
It possesses the antispasmodic action of atropme Weinstein*® reports 
that dcmcrol has a distinct rela'ting action on the smooth muscle of 
the bowel, the uterus, the bronchial tree and the urinary bladder It 
causes a dr>ing effect with suppression of secretions from muco\« 
membranes Rovenstme and Batterman^ have found that 100 mg of 
demerol ss equivalent to *4 gram (0 016 gm ) of morphine Its action 
IS of short duration and may be effects e for only tsvo hours The 
drug IS rapidly broken down probably m the h^er Barrezroan and 
Himmelsbach* are of the opinion that prolonged use of demerol may 
lead to habituation and, in order to avoid this, amounts greater than 
150 mg every three hours should not be given Rovenstme and Bat 
terman^® recommend the use of dcmcrol and scopolamine as preancs 
thetic medication, having found that patients receiving demerol alone 
were less drowsy and more alert than those receiving demerol and 
scopolamine 

Belladonna like miti^l dose of nntcotics given preof^ni' 

tively is usually accompanied by a small dose of either atropine sulfate 
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or scopolamine hydrobromide for the purpose of inhibiting secretory 
activity and overcoming, to some extent, the depressant effect of the 
narcotic GuedeP points out that atropnte decreases the narcotic effect 
of morphine in such a ratio that morphine sulfate, gram K (0 016 
gm ), and atropine sulfate, gram Ms© (0 0004 gm), have about the 
same depressant action as a single dose of morphine sulfate, gram % 

(0 011 gm) Dill® recommends the use of atropine sulfate because of 
Its parasympathetic mhibitive action tending to decrease the incidence 
of kryngospasm This drug also tends to decrease gastrointestinal 
motility The maximum effect of atropine following subcutaneous in- 
jection is reached in one to one and one half hours This drug can 
be given intravenously if a more rapid aciion is desired The oidinary 
therapeutic doses of atropine must be decreased if given intravenously 
m order to avoid the signs of overdose which include flushing of the 
face, dry mottled skin, rapid increase m body temperature, tachy- 
cardia and hallucinations 

Scopoffliwnic (hyoscine) is a parasympathetic inhibitor drug used to 
suppress secretions from mucous membranes and as an annspasmodic 
According to Goodman and Gilman,® scopolamine is a primary de- 
pressant and therapeutic doses cause drowsiness, faugue and dreamless 
sleep From the studies on man, Waters and his co-workers®^ show 
that scopokmine does not increase the medullary depressant effects 
of morpfune but is antagonistic to them They claim that the depressant 
effects of morphine sulfate are combated by simultaneous administra- 
tion of scopokmine hydrobromide These studies do not support the 
belief that scopolamine is a respiratory depressant Waters®® found 
that the ratio of 25 1, scopokmine to morphine, was ideal and that the 
optimum time for premedicatton was one and one-half hours The 
adult dose of scopolamine is %oo gram (0 00032 gm ) to Koo gram 
(0 00Q65 gm ) Guedel® maintains that scopokmine is directly a meta- 
bolic stimulant but reduces metabolism by reducing emotional excite- 
ment It IS definitely a psychic sedative and is effective in quieting a 
patient’s emotional disturbance Variable results are obtained with 
scopokmine since certain patients manifest excitement and delirium 
Those m favor of its use xccommend that it must be obtained from 
a reliable manufacturer and not be stored for long periods Hewer®® 
writes that the variable effects arc due to the fact that scopokmine 
contains a levorotatory form which has a sedative and amnesic effect, 
a dextrorotatory form which has a stimulant or excitement effect and 
two isomeric alkaloids with variable effects The presence of pain may 
be the cause of the excitement since sedatives which do not have 
analgesic qualities may produce excitement in uncontrolled pam 
Sedafive or Hypnotic ^Barbiturates are used to produce a 
sound sleep the night before operation and to alky fear and appre- 
hension during the few hours before operation They are used as 
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prophylaxis before the use of a local anesthetic agent to forestall 
toxic reaction Barbituric acid derivatives are not substituted for mor 
phine since they are not analgesics If excitement does occur during 
the use of barbiturates postoperauvelj , it is most hkely due to pain 
and morphine will relieve it The short acting barbiturates axe em 
ployed m preoperative medication Pentobarbital (nembutal), ethyl 
methyl butyl barbituric acid is the one preferred by us since it pro- 
duces the least amount of restlessness and excitement Pentobarbital 
grains 1 ^ (0 1 gm ), is administered orally at bedtime the night before 
operation and repeated in the morning cvvo hours before the antici 
pared time of operation Adrianis* investigation reveals that the bar 
bitunc acid derivatives are rapidly absorbed from the small mtesunc 
by oral route and from the Urge bowel by rectal route The maximum 
hypnotic effect is reached in one hour and the duration of action is 
two and one half to five hours If poor absorption is anticipated as 
following an injury, or m shock, the mtrasmuscular route may be 
employed using the sodium salt Seconal (sodium propyl methyl car 
hmyl allyl barbiturate), grams (0 1 gm ), and sodium amvtal (so 
dium ethyl isoamyl barbiturate), grains ? (0 2 gm ), are used by many 
anesthetists and surgeons DeU mat sodium (vmbarbital sodium), grains 
3 (O 2 gm ), has been recommended by Lorhan ” 

In large doses barbiturates cause a definite depression of the res- 
piratory center This m combination with the depressant effect of 
morphine, may tend to increase the mducuon tune of inhalation anes- 
thesu There is little change m metabobsm m hypnotic doses Intra 
cranial pressure is probably decreased During hypnosis the heart rate 
IS not changed but tachycardia may develop m anesthetic doses 

Basal Narcosis —The use of basal narcosis is time consuming and 
dangerous because of the possibility of profound respiratory depres- 
sion requiring prompt and complete rcsuscitative measures Marston 
writes that the effects of shock m deep basal narcosis are increased and 
recovery may be retarded The drugs for basal narcosis are mentioned 
but not recommended except for the careful use of avertm m young 
children undergoing endoscopy 

Avertm (tribromethanol) with amylene hydrate was introduced as 
an anesthetic by Drisbcrg in 1926, and has been used rectally as a 
basal anesthetic for hypnosis An average dose of 80 mg per kilogram 
with a range of 50 to 100 mg per kilogram of body weight has been 
used rectally, one half hour before operation being admmistercd in 
the patient s room Approximately 95 per cent of the drug is absorbed 
in the first tw enty fi\ e mmutes The average duration of hypn®^’^ 
two and one half hours Tribromethanol is conjugated in the hver 
with glycuromc acid and excreted in the unne, while the amy/cnc 
hvdrate is eliminated unchanged in the lungs and kidneys Tribro 
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methanol causes marked depression of the cortex, respiratory center 
and vasomotor center with a decrease of 20 per cent or more in blood 
pressure. Because of the possibility of marked respiratory depression, 
there are dangers associated with its use. It is definitely contraindicated 
in shock, hepatic and renal disease, colitis and enteritis, and hypo- 
thyroidism. 

The well known toxicity of paraldehyde precludes its use as a basal 
narcotic agent. 

Preanesthetic drugs and anesthetic agents have a marked effect on 
the normal blood count and blood concentration. Morphine produces 
a leukocjTosis which lasts for twenty-four hours. Atropine and scopo- 
lamine cause a slight increase in leukocytes. Ether anesthesia causes a 
contraction of the spleen and the loss of fluid with a subsequent in- 
crease in erjThroc)Tes. Searles^ has concluded that morphine and 
preoperative intravenous fluids protect animals against concentration 
of blood during ether anesthesia. Barbiturates cause a decrease in the 
number of red cells and may increase the white cells. They cause a 
dUatation of the spleen and a resultant dilution of the blood. From the 
e.\periments of Pender and Lundy,^ changes of the concentration of 
the erythrocytes in the peripheral blood were largely due to changes 
of the volume of the spleen. Ether anesthesia caused a contraction of 
the spleen of the dog while sodium pentothal caused a dilatation of 
the spleen. Searles^ has found that the spleen increases enormously in 
stxe under sodium amytal anesthesia and there is a marked decrease in 
the erythrocyte count, hemoglobin and cell volume. Splencctom)’ 
abolished completely the reduction of erythroc>Tes. These factors are 
important in the development of shock, since the normal spleen acts 
as a resen’oir of blood ready to supply its own transfusion in case of 
an emergency. 

Inhalation Anesthesia.— Ptemedication, when inhalation anesthesia is 
to be used, consists of pentobarbital (nembutal), grains (0.1 gm.), 
given orally at bedtime the evening before operation and repeated the 
following morning, nvo hours before the anticipated time of opera- 
tion. Morphine and atropine in proper dosage are administered hypo- 
dermically one and one-half hours preoperatively. The time interval 
is stressed since the induction of inhalation anesthesia is usually begun 
twenty^ minutes before the approximate time of operation and the 
morphine will have had at least sixty minutes for absorption and maxi- 
mum effect on the respiratoiy center. The full degree of respirator}’ 
depression is present prior to the induction of anesthesia. If marked 
depression does occur as in a sensitive individual, it is wise to change 
the type of anesthesia, provided another is suitable for the operative 
procedure. If another technic stich as local or spinal is not advisable, 
postponement of the elective operation should be considered. On the 
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Other hand, if insufficient premedication has been given and the patient 
IS very alert and apprehensive morphine, gram Yg (0 008 gm ), intra 
venously may be given before the administration of the anesthesia 

According to Guedel,® the metabolic state of the patient will deter 
mine his resistance to anesthesia The curve of the metabolic rate is 
parallel to the oxygen demand and the reflev irritability The factors 
governing the metabolic rate are (1) age-thc older the individual the 
lower the rate, (2) v\eight-thc very muscular as compared to the 
thin asthenic individual, (3) emotional state— fear and apprehension 
causing a temporary preancsthctic increase m metabolic acti\ ity, (4) 
pain— increasing the irritability of the nervous system, (5) fe\cr-for 
each degree of fever, there is about 7% per cent increase m metabolic 
rate, (6) endocrine disorders such as hyperthyroidism or hypothy- 
roidism 

The induction of inhalation anesthesia is smoother and is accom 
phshed with the least amount of excitement vv hen the premedication 
IS adequate An attempt most be made to relieve fear of suffocation 
when the mask is placed on the face The anesthetist should encourage 
the patient to breathe regularly and assure him that everything is as 
It should be The reflex irritability will gov ern the degree of excite 
ment manifested during the induction stage Morphine, m proper dos 
age, will cause depression of all forms of sensory stimuli especially 
pain, fear and apprehension and the disagreeable irritating odor of an 
anesthetic agent such as ether Atropme will suppress secretions from 
Salivary glands and mucous membranes It is a mild respiratory stimu 
Unt and wiU offset the depression of morphine 

Respiratory depression must not be marked prior to an ether anes 
thesia The respiratory rate and minute volume exchange governs the 
rate of absorption of ether When depression is marked, the slow 
shallow respiratory excursion will not allow a sufficient alveolar ether 
tension necessary for smooth rapid induction of anesthesia the 
use of weaker anesthetic agents such as nitrous oxide and ethylene, 
for operations of short duration heavier prcmcdication may be ncc 
essary 

It has been suggested that death during the induction stage is due 
to \ttvtsvc.uVat caused hy excessive adsetiaUn «i the cvtcula 

tion as a result of emotional excitement Robbins"® believes that hy 
peractivity of the sympathetic system and the increased output of 
epinephrine are factors which predispose to ventricular fibrillation 
Barbiturates should be included m the premedication to depress the 
sympathetic nervous system 

Thoracic Surgery— It is paramount that preanesthetic medication in 
thoracic surgery does not cause respiratory depression and that it 
\\ ear off sufficiently by the end of operation to afford rapid reaction 
Maier*® states that oversedation with respiratory depression is unfav 
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orable for a major thoracic operation Heavy premedicauon vnW delay 
the reaction time causing prolongation of cough reflex depression 
Every effort should be made to clear the tracheobronchial tree of all 
secretion prior to, during, and immediately following operation It 
must be remembered that after the operation the patient has the 
combined depressive effects of the preanesthetic medication, anesthe- 
tic, and shock of operation Recovery from pentobarbital (nembutal) 
may take several hours, so this drug is used m minimal doses or com- 
pletely eliminated from the preoperative medication Himba and Cur- 
reri^^ m their studies of the effect of morphine, atropine and scopola- 
mine on the bronchi have shown that scopolamine-morphine in the 
ratio of 25 1 has one-half the depressant effect upon the raising of 
bronchial secretions as morphine and atropine In their studies on a 
woman with bronchopleurocutaneous fistula, they used comparable 
doses of scopolamine, gram Moo (000065 gm ), to atropine, gram 
Vso (0 0013 gm ) It IS not justiflable to draw conclusions on the basis 
of a study m which such a large dose of atropine was used Atropine 
in large doses may be responsible for the drying of secretions Atro- 
pine, gram Vise (0 0004 gm), is usually sufficient Morphine causes 
a depression of the cough reflex and of ciliary action Demerol may 
have an advantage over morphine m thoracic surgery because of its 
less pronounced effect on the respiratory center 
Obsfefncs — The.use of sedatives and narcotic drugs is not recom- 
mended for obstetrical patients within a period of two hours preced- 
ing delivery because of depressant effect on the fetus Patients who 
are to undergo cesarean section receive only a small dose of atropine 
sulfate, ^00 gram (0 00032 gm ) intravenously, prior to the induc- 
tion of anesthesia 

Brain Surgery —Morphine causes an increase m intracranial pressure 
and IS claimed to be contraindicated in brain surgery It also produces 
respiratory depression with a decrease m respiratory rate and. mitiute 
volume exchange As a result, there is a tendency to cerebral anoxia 
which predisposes to an increase in intracranial pressure Prior to an 
inhalation anesthesia, Vlso gram (0 0004 gm) of atropine is usually 
sufficient If a sedative is required, pentobarbital (nembutal), gram 
1% (0 1 gm ), may be admimstered orally two hours preoperatively 
The sodium salt may be administered intramuscularly if the patient is 
comatose and hard to handle 

Intravenous Anesthesia -Pentobarbital (nembutal), grams 1% (01 
gm ), IS given orally the evening before and two hours before the 
scheduled time of operation Alorphine and atropine are administered 
hjpodermically, one and one half hours preoperatively Morphine 
gram Ys (0 008 gm ) to gram % (0 011 gm ) is usually sufficient 
Morphine and pentothal are synergistic An adequate dose of mor- 
phine will lessen the amount of pentothal required for anesthesia 
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Overpremedication with morphine will cause respiratory depression 
which will be further increased by pentothal If the patient is marl( 
edly depressed and can be aroused only with difficulty, a trouble- 
some induction with pentothal can be anticipated because of the com 
bined effects on respiration Satisfactory anesthesia may not be attained 
Atropine, gram %5o (0 0004 gm ), is most important as a prophylaxis 
for laryngospasm If a longer period than two and one half hours has 
elapsed since the administration of atropine, it is wise to repeat the 
dose mtravenously before pentothal induction The use of atropine 
prior to intravenous anesthesia cannot be overemphasized If laryngo 
spasm does occur during pentothal anesthesia, atropine, given mtra 
venously in addition to positive pressure lung inflations, will usually 
relieve the condition 

Spinal Anesfhesia —pentobarbital (nembutal), grains 1% (01 gm) 
is administered orally the evening before and one and one half hours 
before operation The peak of hypnotic action is usually reached m 
one hour and is effective to a full degree for txvo and one half hours 
Adequate psychic sedaaon is present for a short period preoperatn eh 
during spinal puncture and throughout operauon The barbiturates are 
also tmporrant as protection against cardiac irregularities caused b) 
ephednne which is used almost routinely just prior to spinal puncture 
Morphine and atropine in proper dosage is administered by hypo 
dermic, one hour before the scheduled time of operation Morphine 
produces subjective depression which is important m relief of fear 
anxiety and apprehension during spinal anesthesia Moderate psjchic 
sedation should exist but not to the point where the patient is un 
cooperative Intravenous morphine may be administered during the 
course of the operation when the spinal anesthesia shows signs of 
wearing off and the patient is complaining of discomfort or burning 
sensation This will help to prolong the spinal anesthesia for another 
fifteen minutes if the surgery should be in its closing stages If it JS 
necessary to supplement spinal anesthesia xvith intravenous pentothal 
morphine will decrease the amount of pentothal required 

Atropine, gram Kso (00004 gm ), should be included in the pre 
medication before spinal anesthesia for gastrointestinal surgery 
pme causes decrease m the rootibt;i' and emptyir\g tune of the stomach 
and intestines Morphine decreases the activity of the stomach and m 
testmes The combined effect will tend to relieve increased peristaltic 
activit> and movements produced by spinal anesthesia The end result 
IS a quieter gastrointestinal tract, a condition appreciated by the 
surgeon 

Ephednne, grain % (0 024 gm ), is admimstered just prior to spinal 
puncture It is a sympathomimetic drug used to counteract fall in 
blood pressure associated with spinal anesthesia Ephednne is mixed 
w ith equal amounts of 1 per cent procaine This is used to make the 
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sUn ^^heal in the selected interspace \ second poraon is injected into 
the intraspmous ligament Ephedrine is a long acting sy mpathetic stunu 
lator ^\llh sustained pressor effect and maj be gi\en tthen a fall in 
blood pressure is anticipated A preanesthetic blood pressure should be 
taken If it is high as m the older age group and in patients -vnth 
arteriosclerosis, a small dose of 10 to 15 mg ma> be used Additional 
small doses ma\ be gnen intras enousl) m order to sustain blood pres 
sure at its normal level It is important that ephednne be used cau 
tiously because of its effect on cardiac muscle If the preanesibetic 
blood pressure is below 100 mm of mercur> it ma> be helpful to ad 
minister 15 mg of ephednne mtraienouslj and check the blood pres 
sure ten minutes later If it is then above 100 mm, it is deemed safe 
to proceed with the spinal anesthesia However, if blood pressure 
should persist below 100 mm of mctcurv , a change m anesthesia should 
be considered If nausea associated vvnth a fall in blood pressure occurs 
ephednne is repeated intravenously after the spinal has been given A 
dose of 15 mg of ephednne mav be given mtravenouslj without an 
alarming nse m blood pressure 

Local and Regional Nerve Block Aneslhesia —Pentobarbital (nembutal) 
grains (0 I gm ), is given the evening before operation and one 
and one half hours preoperamcly Barbiturates are useful to relieve 
fear, anxierv and nervousness associated with this tj'pe of anesthesia 
With proper premedicaaon a nervous individual mav be sansfactonlv 
prepared for nerve block anesthesia The barbiturates are important in 
offsetting toxic manifestations of local anesthetic agents Morphine 
and atropine are administered hj podermicall) one hour before opera 
tion Morphine will exert an analgesic effect which reduces pain asso 
ciated with insertion of the needle Heavier premedication may be 
necessarj for the more painful nene blocks such as deep cervical 
block and transsacral caudal block It is not w ise to overpremedicate 
Since too much depression causes restlessness and lack of cooperation 
Lund} writes that Lack of cooperation by the patient dunng local, 
regional or spinal anesthesia is normally due to mebnation from pre 
liminary medicauon or insufficient dose Atropine is included in the 
preanestheuc medication because of the possible use of intravenous 
pentothal as a supplement 

Epinephrine is included in most local anesthetic solutions Four to 
SIX drops of a 1 1000 solution of epinephrine m 100 cc of the anes 
thetic solution is sufficient to produce v asoconstnction and to prev enr 
rapid absorption of the local anesthetic agent By retarding absorption 
It probably aids m decreasing the toxic effects and also tends to pro- 
long anesthesia This drug should be omitted in cases of hypertension 
hyperthyroidism and coronary heart disease It is not included for 
digital blocks because of the possible production of vasospasm with 
resultant endarteritis obbterans and gangrene 
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Ambulatory Patients — Prctnedication should be used cautiously m pa 
tients who are to return home after minor operations If the anesthetic 
and operation are such that the panent ts ambulatory postoperatively, 
heavy premedication will not allow him to return home with safety 
Because of their prolonged action^ the barbiturates should be aiotded 
m these patients Alorphine may be used intrav enously in small amounts 
to lessen fear and anxiety Narconc action is of shorter duration by 
this route of administration, thus allowing the patient to become am 
bulatory within a short period of time 
Emergency Operahons — Premcdication may be admimstered intra 
venously for emergency operations when there is a comparatnelv 
short penod of time in w hich to prepare the patient If inhalation or 
intravenous anesthesia is to be used, the stomach must be emptied b> 
induced vomiting or gastric lavage TTie possibility of vomiting, with 
aspiration of \ omitus into the tracheobronchial tree, is a grave danger 
during inhalation or intravenous anesthesia If this occurs during in 
travenous anesthesia, there is an assocmed hryngospasm because of 
the hyperactive pharyngeal and laryngeal reflexes associated with 
light pentothal anesthesia With the first gasping type of inspiration 
under these circumstances, aspiration of food particles into the tra 
cheobfonchial tree mav occur Unless this material is immediately re 
moved, respiratory obstruction with resultant asphyxia may ensue 
Morphine sulfate, gram Vt (0 008 gm ) to grain % (0 011 gm), 
and atropine sulfate, grain Uoo (0000$2 gm ) to gram Mso (00004 
gm ), are given intravenously Within fifteen to twenty minutes this 
ptemedicatjon has reached its maximum efltct and the patient is ready 
for the recepcion of the anesthetic agent This routine should apply 
in all types of anesthesia m order to obtain suitable psychic sedation 
and the necessary prophylaxis to counteract any possible undesirable 
reactions due to the anestheuc agent 

Premedicahon in Shock —There arc dangers associated with the hypo 
dermic administration of morphine m a shoclvcd individual Because 
of impaired peripheral circulation there is a slow absorption of the 
morphine and maximum effect will not be attained prior to the induc- 
tion of anesthesia Hypodermic administration of morphine will not 
produce satisfactory relief of pain m a shocked individual, marked 
anxiety and fear will be present The induction of an inhalation anes 
thetic will be difficult and prolonged With the improvement of cir- 
culation as the result of shock therapy, absorption and respiratory de- 
pression may occur at a tune when the anesthetic agent is exerting its 
depressing effect If morphine and atropine arc administered intra 
venously, the possibility of delayed absorption is eliminated 

Seeley and his co workers"* have found that if sodium amjtal is 
used alone or given preliminary to ether anesthesia m the dog, there 
IS a delay m the onset of shock and the time of death after trauma 
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ind exposure of the intestines From the work of Anderson and Essex 
they concluded that morphine sulfate did not delay the onset of shock 
ar death in ammals under ether anesthesia, and that when morphine 
was combined with atropine or pentobarbital sodium, or both, the 
morphine reduced the effectiveness of the other drugs They found 
that atropine was the most cffectne of the prcanesthetic drugs in dc 
laying the onset of shock or death under ether anesthesia Elman‘S has 
inferred that large doses of morphine, when used in the absence of 
pain, may increase the early mortality of severe human burns The 
careful use of morphine is most important in shocked individuals 

posTOpeRAnve MeoiCATioN 

Postoperative Sedation —During the first twenty-four hours after 
operation there is the greatest need for morphine Admimstration must 
be carefully controlled, being given m doses sufficient to control pain 
but not large enough to produce profound respiratory depression 
The incidence of atelectasis and bronchopneumoma will be reduced if 
respiratory depression and suppression of the cough reflex are avoided 
The patient must not be allowed to remain quiet for any length of 
time The promiscuous use of morphine as a routine dose every four 
hours will increase the incidence of postoperative complications and 
prolong the recovery period After the first nventy four hours, a 
smaller dose of morphine or the substitution of codeine is normally 
sufficient for the relief of pain Oversedation will mask the early signs 
and symptoms of postoperative complications Krieg*® has used the 
application of ice caps to the operative site for the control of post- 
operative pain, as a substitute for narcotic drugs, either in whole or 
in part Barbiturates will not rebevc restlessness in the presence of 
pain Scopolamine is useful m the treatment of toxic psychosis to con 
trol the mamc stage Atropine is not included in the postoperative 
medication because of its drying effect on bronchial secretions 
Nausea and Vomiting —Postoperative nausea and vomiting is a serious 
complication requiring the administrauon’of intravenous fluids to pre- 
vent dehydration An adequate daily fluid mtake must be maintained 
It js a recognized fact that the vomiting center is stimahted by mor- 
phine and this drug may be the cause of nausea and vomiting in cer 
tain cases Codeine m sufficient dosage, hj'podermically, may produce 
satisfactory analgesia w ithout the undesirable effect of nausea and vom 
iting Steele^^ recommends the determinauon of a suitable, narcotic 
prior to an elective operation in an attempt to elimmate unnecessary 
postoperative nausea and vomiting 
Gas Pams and Constipation —During the first twenty four postopera 
tive hours, there is decreased motility of the gastrointestinal tract due 
to the anesthetic and operative trauma of the intestines during abdom 
inal surgery Morphine has the undesirable effect of decreasing the ac- 
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tivity of the stomach and intesanes Gas accumulates especially in pa 
tients who have a tendency to air swallowing When the intestines 
recover some peristaltic activity there is an attempt to move this gas 
along Gas pains are experienced with beginning peristaltic activit) 
and morphine will tend to cxa^eratc and prolong them Periods of 
decreased intestinal activity due to morphine are followed bj an at 
tempt on the part of the intestine to recover its peristaltic activit) 
In addition to decreasing intestinal activity, morphine causes a decrease 
in intestinal secretions and a slowing of the advancement of material 
through the bowel, with resultant constipation Hand and Audin” 
recommend the use of morphine sulfate, gram Ys (0 008 gm) and 
prostigminc, grain 3^30 (0 0005 gm ), subcutaneously eveiy four 
hours, as necessary for pain A small dose of morphine lessens the in 
cidence of undesirable effects associated with the employment of larger 
doses 

Abdominal Distenfion —Abdominal distention may vary in degree 
from mild flatulence to a paralytic ileus The prophylaxis and earl) 
treatment of this condition is imporcant Christopher® includes under 
prophylaxis the avoidance of preoperatne purgation and catharsis 
starvation with respect to food and water, undue intestinal trauma air 
swallowing and postoperative retching and vomiting Prostigniine 
methylsulfatc, a synthetic compound is a parasympathcticonumetic 
drug causing an increase in intestinal activiiy It is a drug which is 
similar to physoscigmine or esenne in its action and cffectn encss but 
safer because of the lack of undesirable side effects In therapeutic 
doses prostigmine vvill increase the tone of the intestine and so aid 
m the prevention and tccatmcnt of distcntiom Prostigmine is admnus 
tered hypodermically in doses of Yiso gram (0 00025 gm) every 
three hours for four to six doses postopcratnely If the distention 
progresses and is uncontrolled with prostigmine the use of the Levine 
gastric tube or the MiUer-Abbott tube with suction muse be insti 
tuted Kaufnun^* m using prostigmine for the control of postopera 
live atonic intestinal states has found that patients had a greatly re 
duced incidence of intestinal distention and urinary retention, with 
more prompt passage of flatus and an increased frequency of spon 
taneous bow el movements Prostigmine is definitely contraindicated m 
intestinal obstruction either panial or complete 

Pulmonary Complicafions — TTie majority of these complications have 
their origin in the retention of mucous secretions in the tracheo 
bronchial tree Atelectasis is the result of mechanical plugging of one 
or more bronchi by tenacious material which the patient is unable to 
move If the patient cannot remove the plug by coughing or change 
of position collapse of the involved area of lung will result Heav'' 
pteoperativc and postoperative medication increases the incidence o 
atelectasis ^nd bronchopneumonia An extremely quiet patient wath n 
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depressed cough reflex is an excellent subject especially if he is a 
heavy smoker, has chronic sinusitis or chronic respiratory infection 
Effective coughing, deep breathing and frequent change of position 
must be encouraged early in the postoperative period The routine 
use of large doses of morphine or its prolonged administration will 
tend to increase the incidence of atelectasis If atelectasis does occur, 
the prompt and vigorous aspiration x\ith a tracheal catheter or bron- 
choscope must be instituted Pneumonitis, bronchopneumonia or pul- 
monar)’ suppuration will de\elop if the atelectatic condition is allo^\ed 
to persist for any length of time Kay*® maintains that heav> pre 
medication x\hich ma> delay return of movement and of the cough 
reflex is undesirable as a routine practice Starr and Gilman®'^ haxe 
used intercostal nerve block for the relief of upper abdominal xtound 
pain to improve vital capacity and to make coughing easier and more 
effecti\e 

Oxygen Therapy.— Following prolonged surgery the use of oxygen 
therap> is indicated Rhode * advocates that oxygen therapy be used 
early to be effective rather than after irreparable damage from anoxia 
has occurred 

Postspinal Headache —There is mconclusne evidence as to the etio- 
logic factor for postspinal headache The use of a small gauge spina! 
needle (22 gauge) and the avoidance of trauma in doing a spinal punc 
turc are important m lowering the incidence of postspinal headache 
The treatment consists of keeping the patient flat in bed and the ad- 
mimstration of codeine sulfate, gram *4 (0 032 gm ) to grain 1 (0 06^ 
gm ), xvith acetylsalicylic acid, grams 10 (0 65 gm ) For the persistent 
severe headache, the administration of pitressin, concentrated glucose 
or saline has been proposed Watson,®"* m discussing the treatment of 
postspinal anesthetic headache due to aseptic meningitis, has recom- 
mended the administration of pitressin or glucose saline which ma\ 
relieve intracranial pressure by promoting diuresis 
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COMMENTS ON ANESTHESIA 


Major Lloyd H Mousel and Captain William A Weiss 

Medicai Cotsis Army of Tire United States 

Improvements m the practice of anesthesia dunng the last twenty 
five years have made possible the more important advances m nia|or 
surgery Without adequate, safe anesthesia and proper on-the spot 
replacement therapy, many prolonged radical operations cannot be 
carried out successfully The agents and methods used for producing 
anesthesia are of little consequence compared to the ability of the 
anesthetist, except for a few instances in w hich extremely toxic drugs, 
such as chloroform, ethyl chloride and cyclopropane are used There 
are really no safe anesthetic agents and no safe methods m inexpert 
hands The anesthetic risk to the average patient is almost as great 
the sui^ical risk ft is common practice m man> institutions to accept 
as anesthetists, cither poorly trained physicians, or nurses who arc not 
properly supervised This condition must be corrected before the 
anesthetic mortality figures are grossly improved 
The Dangers of Open<Orop Ether Aneithesia —It is the contention of 
many surgeons that open-drop ether is the safest of all anesthetic pro 
cedures This contention is false It immediatelj invites laxity in the 
selection of properly trained anesthetists If one is interested onlj in 
getting his patient off the operating table alive, then perhaps open 
drop ether is the safest of all anesthetic methods This agent docs have 
a rather wide range of safety between anesthetic concentration in the 
blood stream and the concentration which will produce complete res 
piratory rest However, many patients who survive anesthesia and 
operation develop postoperative complications which can be dircctlj 
attributed to their anesthesia Most patients under open drop ether 
anesthesia, particularly if the anesthesia is carried deep into the third 
plane of the third stage, develop definire clinical signs of anoxia These 
signs are usuall> manifested by profuse perspiration, shallow, irregular 
respiration, cold, clammy sKm and a slight cj anosis This amount of 
anoxia, superimposed upon the anoxia of operative shock and blood 
loss, may cause the patient prolonged hospitalization and a stomw 
period of recovery Alental changes mav develop after a penod of 
weeks if the anoxia has been prolonged 

Efher with Oxygen and Nitrous Oxide —It is not the intention to con 
demn the use of ether for this agent is undoubtedly the safest of an 

From the Section on Anesthesia Walter Reed General Hospital Washington 
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inhalation anesthetic agents, provided it is administered properly 
Ether, given with a high concentration of oxygen through a modern 
anesthesia machine, can be given in such a manner as to pre\cnt 
anoxia from developing during the course of operation and maximum 
relaxation can be obtained using a minimum amount of the anesthetic 
agent There are very few patients requiring operation who cannot 
be anesthetized safely with ether and oxygen Cardiac patients requir- 
ing surgery tolerate ether anesthesia better than any other agent or 
method available Most cardiacs will maintain normal blood pressure 
normal pulse rates and will seem to have improved circulation during 
hght ether anesthesia This is not true of any other agent or method 
cyclopropane included 

it IS somewhat difficult for most patients to go through an ether 
oxygen induction However, the choking and coughing sensation cx 
perienced by these patients can be completely eliminated by starting 
all anesthetic inductions with nitrous oxide and oxygen As soon as 
the patient s reflexes have been diminished by the analgesic effects of 
nitrous oxide, ether can be added to the mixture gradually, nitrous 
oxide administration discontinued, and the patient earned into the 
proper depth of anesthesia without difficulty If induction is done 
properly, most patients will not exhibit an excitement stage All 
nitrous oxide inductions should be earned out in such a manner as to 
insure the patient complete oxygenation of his blood throughout his 
period of anesthesia 

It is the custom of many anesthetists to start nitrous oxide oxygen 
and ether anesthesia by using pure nitrous oxide for the first one or 
uvo minutes of anesthesia This is a very dangerous procedure and 
results m unconsciousness of the patient, not from the anesthetic 
effects of mtrous oxide, but from suffocation and anoxia Nitrous oxide 
should never be given in concentrations which prohibit the simul 
taneous administration of 20 per cent oi^gen If an anesthetic induc- 
tion IS begun using 80 per cent nitrous oxide and 20 per cent oxygen, 
the patient will receiv e sufficient analgesic effect from the nitrous oxide 
to allow him to breathe ether vapor without irritation to his tracheo- 
bronchial tree This concentration assures the patient the same amount 
of oxygen that he would be breathing were he breathing room air 
A mixture of 20 per cent oxvgen and 80 per cent nitrous oxide is 
capable of producing early first plane, third stage anesthesia m most 
individuals who have been properly premedicated It is not capable 
of producing surgical anesthesia except at the expense of oxygen 
In the proper induction of nitrous oxide oxygen and ether anes 
thesia, all nitrogen must be removed from the anesthesia machine be 
fore the actual administration of the anesthetic is begun Otherwise a 
sufficient concentration of mtrous oxide to produce analgesia or light 
anesthesia cannot be obtained After all nitrogen has been remov ed from 
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the anesthesia apparatus and Jt has been filled -with 80 per cent nitrous 
oxide and 20 per cent oxygen the mask is placed on the patient s face 
and be is asked to breathe normally A high flow of both nitrous 
oxide and oxygen is maintained for two or three minutes time It 
IS our practice to run a flow of 4 liters of nitrous oxide and 1 brer of 
oxygen per minute w ith the expiratory vaU e open This flow is mam 
tamed until the nitrogen in the patients lungs has been diluted and 
removed from the system After the patient is breathing the nitrous 


metered into the sj stem at a rate of flow sufficient to keep the anes 
thetic bag filled with gas This flow will xary from JSO to 500 cc 
per minute The amount of ether delivered to the anesthetic machine 
IS now increased gradually until the patient passes into third stage sec 
ond plane of anesthesia at which time the operation may begin This 
induction period consumes from ten to tw eJi e minutes time If the 
system is kept completely closed and alt carbon dioxide is removed 
through a soda hme filter most operations can be completed using less 
than 3 ounces of ether Prolonged operations lasting as long as five 
or SIX hours are frequently earned out using less than 5 ounces of 
ether 

Advantages of Endotracheal Admimsiration— Many surgeons as ueii 
as anesthetists have been reluctant to adopt endotracheal methods ex 
cept m certain selected cases VVe believe that almost all general anes 
thesia should be administered through an endotracheal airway The 
possibility of respiratory obstruction is eliminated and relaxation usintr 
a minimal amount of ether can be obtained Very frequently poor 
relaxation during an operation under general anesthesia is the result 
of obstruction either in the pharynx or at the site of the \ocal cords 
Patients who are obstructed use all accessory muscles of respiration, 
including abdominal muscles in an attempt ro overcome the obstroc 
tion In these patients good muscular relaxation cannot be obtained 
until the airway has been cleared There are practically no contra 
indications to the use of an endotracheal catheter provided the anesthe 
tist is capable of doing laryngoscopy There ate no mysteries to laryn 
goscopy Ic can be learned by anyone with a little practice 

Role of Ihe Anesfhefisf m Obfaming Good Relaxahon —Surgeons as 
w ell as anesthetists are frequently responsible for increased anesthetic 
morbidity and mortality The lack of poor relaxation and the lack of 
knowledge of the cause of poor relaxation both on the part of 
surgeon and the anesthetist may result m death on the operating table 
from an overdose of any inhalation anesthetic agent Inexperienced 
anesthetists are usually fearful of the surgeon and will carry our niv 
instructions ro the letter without thought of the possible consequence 
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If a patient is carried into deep third plane, third stage anesthesia for 
an abdominal operation, the intercostal muscles become paralyzed 
After intercostal paraljsis has taken place, the diaphragm attempts to 
take over the entire function of respiration and m so doing becomes 
very vigorous m its movements Instead of the smooth, e\en move 
ment of normal diaphragmatic action, the diaphragm vv ill develop a 
forceful piston like action This force is transmitted to the abdominal 
viscera, the intestines will start bulging from the nound and the 
surgeon frequently attributes the condition to light anesthesia If the 
surgeon orders the anesthetist to deepen the anesthesia, the condition 
will become progrcssiv cl> worse until respiration ceases entirely Un- 
less proper and immediate resuscitative measures arc carried out? an 
other anesthetic death of unknown cause mav' be recorded in the files 
of the laboratory department 

The surgeon as well as the anesthetist should be completely aware 
of the condition of the patient and the depth of anesthesia at all times 
If intercostal paralysis does develop and the condition just described 
exists, deeper anesthesia will not provide additional relaxation The 
patient needs onl> to ha\e the administration of the anesthetic stopped 
and to be allowed to breathe air or oxygen for a sufficient length of 
time to desaturatc his blood stream partiall) of its anesthetic content 
As soon as the intercostal muscles once more become active and take 
up their normal funcaon of respiration, the diaphragmatic movements 
will be less vigorous and alidominal relaxation will be complete 
Phonation during anesthesia usually results m poor abdominal re 
laxation The mtroduenon of an endotracheal catheter during phona 
non will prevent the patient from closing his vocal cords and con- 
tracting his abdominal muscles in an attempt to ventilate his lungs 
Anesthesia for Upper Abdominal Operations —Most upper abdominal 
operations should be earned out using gas, oxygen and ether anes- 
thesia by the endotracheal technic The presence of the endotracheal 
tube will assure an unobstructed airway, it will allow complete ab- 
dominal relaxation with a minimum of anesthetic drug, and it will 
usually prevent the aspiration of mucus and vomitus into the patient’s 
lungs In most cases of upper abdominal surgerj , gastric content passes 
up the esophagus into the pharynx This may occur by gravity drain- 
age or may be due to pressure exerted on the gastrointestinal tract by 
the surgeon During surgical anesthesia the cncopharyngeus muscle 
and the cardiac sphincter are relaxed If gastric content does pass into 
the pharynx, it is apt to find its way into the tracheobronchial tree 
unless an endotracheal catheter is in place The presence of an endo- 
tracheal catheter also allows aspiration of mucus or other foreign 
material from the tracheobronchial tree at the termination of anes 
thcsia 

We have just stated that most upper abdominal operations should 
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be earned out under mhalation anesthesia The one exception is opera 
non for perforated peptic tilcer Most patients xvith a perforated pep 
nc ulcer are seen by the surgeon and brought to operation before the 
onset of se\ ere dehydration and shock These individuals exhibit board 
like abdomen and require profound anesthesia m order ro assure rbe 
surgeon ideal operatne conditions Most of these ulcers are sealed off 
at the time they are seen by the surgeon Ever> thing possible should 
be done to pres ent the breaking of this seal in order to pres ent gross 
contamination of the abdominal cavit> A stormy induction of gen 
eral anesthesia, svith possible nausea and vomiting during induction 
might prose to be the deciding factor m the eventual outcome of the 
patient s surgery Consequently, general inhalation anesthesia is con 
traindicated in most of these individuals It is our policj to use spmal 
anesthesia in all cases of perforated peptic ulcer unless some definite 
contraindication to the use of this method exists It is true that some 
patients become nauseated and somu during spmal anesthesia but this 
danger can be completely eliminated by the intermittent admmistra 
tion of sodium pentothal mtras cnoust> , in doses )ust sufficient to put 
the patient into an analgesic state and depress the \omitmg center 
This combination of agents and methods will give the surgeon ideal 
working conditions and allow him to complete the operation in the 
shortest possible time 

Anesffiesia for Lower Abdominal Surgery —Most lower abdominal sur 
gery can be done either under spmal or inhalation anesthesia How 
e\ep, we believe that most ma)or g>necologic operations should be 
carried out using gas, oxjgen and ether b> the endotracheal technic 
This method will relax the abdominal muscles completely and will 
eluninaic the possibihr> of nausea and vomiting during the anesthesia 
Most women undergoing major pelvic surgery are subject to a great 
deal of emotional distress These patients should not be subjected to 
the rather horrifying experience of having their surgery accomplished 
while they are awake and aware of everything about them The 
Trendelenburg position alone is enough contraindication to the use of 
spinal anesthesia in most patients 

Intravenous Anesthesia —Intravenous sodium pentothal anesthesia h;« 
gamed wide acceptance throughout the country Pentothal, if used 
properly and in selected cases, is a very valuable addition to the amia 
mentarium of the anesthetist However, many deaths have been re 
ported from the use of this drug, largely because the agent has been 
used either by inexpert personnel or in patients who w ere undergoing 
surgery which should have been earned out using some other t> p® or 
anesthesia Pentothal anesthesia is contraindicated for surgcr> 
the neck or throat, espectallv m the presence of infection It should 
not be used on patients who ate being operated m the prone position 
and It should be used very judiciously in patients suffering from hem 
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orrhage or extreme debility The widespread use of this drug for pro- 
longed major surgical operations, even in the hands of those experi- 
enced in Its use, v\ ill result m an increased rate of mortality 
Patients who are to undergo surgery under pentothal sodium anes 
thesia are prepared preoperativ cly in the same manner as those who 
are to have an inhalation anesthetic agent Food is withheld for at 
least SIX hours prior to operation and the patient is mild!) Sedated 
The average adult patient, who is in relatively good ph>sical condi- 
tion, IS given 1*4 grams of pentobarbital sodium approximatelv two 
hours before the beginning of the anesthetic One and one-half hours 
prior to anesthesia, the patient is given morphine, gram % or Vc, vv ith 
Kso grams of atropine sulfate Larger doses of atropine will probabl) 
not increase the efficiency of the drug and may have the undesirable 
effect of producing typical toxic symptoms of atropine ov crdose The 
average pentothal induction, as practiced b) most anesthetists in the 
country, is carried out too rapidly It is the custom of most anesthe 
tists to give an initial dose of 5 or 6 cc in 2 5 per cent solution of 
pentothal sodium, then ask the patient to start counting The patient 
will frequently count up to twenty-five or thirty at which time an 
additional 3 or 4 cc of the anesthetic solution is given Suddcnl) the 
patient drops off into what seems to be a state of anesthesia, respira- 
tion usually stops temporarily and the surgeon will proceed with the 
operation The patient will usuall) move and the anesthetist will im- 
mediately give another fairly large dose of the drug The patient ma) 
continue to struggle until an overdose of pentothal has been given Ac 
this time a complete cessation of respiration may take place necessi- 
taung rcsuscitative measures 

A Safe pentothal induction should be earned out exactly as one 
would carry out induction using one of the inhalation anesthetic 
agents General anesthetic drugs, to be effecuve, must reach the blood 
stream and be distributed evenly throughout the tissues of the bod) 
m such a concentration as to bring a uniform blood level of the anes- 
thetic drug high enough to maintain surgical anesthesia in a uniform 
plane To bring about a uniform blood concentration, it is necessarv 
to inject the intravenous drugs rather slowly Should a sudden over- 
dose be given, the concentration m the arterial blood passing through 
the brain ma) become high enough to cause respirator) arrest A safe 
and satisfactory method of pentothal induction can be carried out in 
the following manner Approximatel) 2 cc of 2 5 per cent concentra 
tion of pentothal sodium is injected into any easily accessible vein 
The patient ma) either be engaged in conversation or asked to count 
Ko further amount of the drug is given until at least one minute has 
passed If the patient is still obviously awake, at the end of one mm 
ute, approximately one or two cubic centimeters of the anesthetic solu- 
tion IS given This slow administration is continued until the patient 
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drops off into a quiet sleep Usuall> a ^ er> short period of respiratoij 
grrest wiil be noted at the time the patient becomes unconsc/our 
After normal respiration is resumed, small amounts of the drug can 
be given intermittently until the eyeball movements have disappeared 
and the e>es become centered Loss of ejcball activity and centering 
of the pupils represents second plane, third stage anesthesia in most 
patients This method of induction will usually require eight or ten 
minutes time The surgeon should neter proceed with the operation 
until the patient is in third stage, second plane anesthesia If slow in 
ductions are earned out routinel), dangerous respiratory arrest will 
almost ne^ er occur, the d ingers of sudden overdose will be eliminated 
and the total amount of the dnig required for anj given operation 
will be greatly reduced 

Cyclopropane— a Dangerous Anesihehc Agent— Cjclopropane lias 
been widely used during the last ten jears and many anesthetists have 
insisted upon its use m almost all conditions Cyclopropane is one of 
the most dangerous anesthetic agents in use today Alany deaths occur 
on the operating table, especially during the induction phase of anes 
thesia It has often been said that the use of this drug should be re 
stneted to those who are competent m its administration The ancs 
thetic death rate during the administration of cyclopropane anesthesia is 
lugh, even m the hands of those who are sud to be competent Death 
is sudden and ic is thought to be due to ventricular fibrillation It 
occurs without warning and present methods of resuscitation usuallv 
will not save the p i r nr, „ « j j — Mn 

propane is in itself 
dition of the patie 

pulse rate Many patients undergoing prolonged operations may seem 
to be m very good condition throughout the operation The ancsthet 
ist may be inclined to delay proper replacement therapj because of 
lack of indications such as elevation of pulse rate and fall m blood 
pressure Soon after the administration of the anesthetic is discon 
tinued, the patient may show a marked fall in blood pressure and 
elevation of pulse rate and go into a condition of cyclopropane 
shock Once this condition develops, it is extremely difficult to 
combat Patients may xcniam m a condition of cyclopropane shock 
for many hours following administration of the gas m spite of blood 
md plasma transfusions and the adnimistration of stimulants Many pa 
tients develop postoperative psychosis following the admimstration of 
cy clopropane This condition may be the result of the toxic effect of 
the drug on the higher centers or it may be the result of anoxia 
Once postoperative psychosis develops it is often necessary to restrain 
the patient in bed and to quiet him with narcotics and sedatives for 
many hours Anesthetists who denv that such things happen follow ing 
the administration of cyclopropane simplv have not followed their 
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patients to the postoperative w'ards It is often said that cyclopropane 
IS indicated because of the high concentration of oxygen that can be 
administered Mith this gas It is true that high concentrations of oxy- 
gen can be administered with cyclopropane but the percentage of 
oxygen is not as high as that which can be administered with ether 
C> clopropane, to be effective, must be given in concentrations of 25 
to 35 per cent in the inspired mixture Ether, given with oxygen in 
the closed anesthesia system, is breathed at a concentration of about 
4 5 to 5 per cent, for maintenance of anesthesia, thus allowing the 
patient to breathe approximately 95 per cent ox>gen at all times 
AnejVhesia tor Thoracic Surgery -Anesthesia for thoracic surgery re- 
quires greater skill and vigilance than is required of an anesthetist in 
an} other field Nitrous oxide— ox>gen induction with oxygen ether 
maintenance by the endotracheal method— is the safest of all anesthe 
sias for major thoracic operations such as lobectomj , pneumonectomv , 
removal of mediastinal tumors, and removal of foreign bodies from the 
lung Controlled respiration is not often necessaiy in these individuals 
and most patients seem to get along better if controlled respiration is 
not earned out If the patient is suffering from suppurative disease of 
the lung, extreme vigilance must be maintained at all times to prevent 
respiratory obstruction from developing All patients suffenng from 
suppurative disease of the lungs who are to be anesthetized should be 
given the benefit of postural drainage immediately before the admin- 
istration of the anesthetic is begun The nitrous oxide, oxygen, ether 
sequence is carried out as previously described An endotracheal tube 
with an inflated cuff may be used to seal the airway or a tight mask 
may be fitted over the patient’s face so that positive pressure may be 
used when indicated The patient is kept m early second plane of 
third stage anesthesia As soon as the surgeon is ready to enter the 
thoracic cage, positiv c pressure of approximately 6 to 8 cm of water 
should be maintained in the anesthesia bag to prevent the sudden 
collapse of the lungs after the pleura has been opened If sudden col 
lapse is allowed to take place, the patient will develop a condition 
comparable to a large sudden traumatic wound the mediastinum 
shifts and paradoxical respiration develops If the condition is not cor 
rected at once, the patient becomes anoxic from lack of proper lung 
ventilation and the flutter of the mediastinum ma> seriously hamper 
circulation of blood in the thorax If pressure is maintained for one 
or two minutes after the chest is opened and gradual decompression 
of the lungs is carried out, most mediastinums will stabilize and the 
patient will be able to breathe effortlessly and with sufficent volume 
to insure complete oxygenation of the blood If the patient does de 
velop paradoxical respiration, a sufficient amount of pressure should 
be everted through the anesthesia apparatus to stabilize the medias- 
tinum and to insure adequate lung ventilation 
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The patient must be draped m such a manner that the anesthetist 
can see into the open chest at all times He can gam more mfortnaiion 
regarding the patient s condition by watching the diaphragm than he 
can m any other manner Diaphragmatic movements under ordinary 
circumstances are smooth and regular in character If a diaphragm 
starts moving like a piston, one of tliree conditions has developed If 
the patient is suffering from suppurative disease of the lungs, a large 
quantity of pus may have gravitated from the diseased lobe into the 
bronchi of the opposite lung causing obstruction The diaphragm will 
work vigorous!} in an attempt to overcome this obstruction If this 
condition has developed tracheobronchial aspiration must be done im 
mediately If the obstruction cannot be removed by means of passing 
a catheter through the endotracheal tube, bronchial aspiration by direct 
vision should be carried out without delay If the sudden diaphng 
matic movement has not been caused by obstruction, it may be the 
result of mediastinal flutter In this event the condition may be cor 
rected by adding 6 to 7 cm of u ater pressure through the anesthetic 
machine Third stage, fourth plane anesthesia with intercostal paralysis 
may also cause increased diaphragmatic movement This condition vv ill 
be recognized immediately if the anesthetist has been aware of the 
stage of anesthesia from the beginning Should this condition develop 
hghtemng of the anesthesia \\ lU correct it within a few minutes' time 

Occasionally a patient is seen who must be carried on a slight 
amount of posiuve pressure throughout operation although this con 
dition IS rare If a patient is breathing normally vv ithout positive pres 
sure, he may be spared the increased exertion necessary when positive 
pressure is maintained Prolonged positive pressure adds greatly to the 
fatigue of the patient During lobectomy the remaining lobes which 
have been deflated for surgery because of lack of positive pressure 
should be re expanded every thirty or forty five minutes throughout 
operation The anesthetist must be prepared to do tracheobronchial 
aspiration frequently and he must never wait until signs of anoxia dc 
velop before aspirations are carried out Elevated blood pressure and 
increased pulse rate arc late signs of anoxia These signs need not dc 
velop if the anesthetist vv atches the patient s diaphragmatic mov ements 
and the movements of the anesthetic bag closely at all tunes and n 
prepared to do immediate tracheobronchial aspiration when necessary 
Most patients who die on the operating table during thoracic surgery 
die because of obstruction and anoxia and not because of vagovagal 
reflexes We have never seen a condition develop during a thoracic 
surgical operation which w ill fit the physiological description of v ago 
vagal reflexes 

Spinal anesthesia is contraindicated in all thoracic operations rc- 
cardless of the ability of the anesthetist Patients undergoing thoracic 
operations under spinal anesthesia are in a state of anoxia due to de 
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creased circulation throughout their operation It is \ery difficult to 
maintain positive pressure in the lungs of individuals while they are 
awake It is impossible to do repeated tracheobronchial aspirations as 
IS required in all cases of suppuratne disease of the lung There is no 
justification for ever using this method of anesthesia for major thoracic 
surgical procedures We believe that ether and o\)gen is safer than 
any other method for all major thoracic operations, including those 
on patients with tuberculosis 

Anesthesia for Operations on Heart and Pericardium —Patients under- 
going operation on the heart and pericardium require very special at- 
tention on the part of the anesthetist They should be handled the 
same as patients undergoing any other major thoracic surgical opera- 
tion Occasionally a heart will start to fibnllate due to constant trauma 
of the myocardium This fibrillation can usually be controlled by al- 
lowing the heart to swim for a few minutes in 10 or 15 cc of a 5 
per cent solution of procaine m saline If local application of procaine 
fails to control fibrillation, 5 cc of 1 per cent procaine solution in- 
jected slowly intravenously will usually control the condition 
Notes on Spinal Anesthesia.— Spinal anesthesia ma> be used for most 
operations below the diaphragm provided the patient is a good opera- 
tive nsk and a safe dose of the anesthetic agent is used Most opera- 
tions lasting less than one hour can be done satisfactorily using pro- 
caine as the anesthetic agent Operations of longer duration under 
spinal anestliesia must be done cither by using a continuous spinal 
technic or by using a drug which has a more prolonged action than 
ptocame A combination of pontocaine and procaine for spinal anes- 
thesia m operations lasting up to two and one-half hours is satisfac- 
tory Pontocaine should never be injected in quantities greater than 
14 mg A concentration of pontocaine m the injection fluid should not 
exceed 0 5 per cent We usually use pontocaine procaine mixtures in 
a 5 1 ratio, that is, 5 mg of procaine crystals for every I mg of 
pontocaine used This combination insures a very rapid onset of anes- 
thesia and the solution injected m approximately 0 4 per cent solution 
of pontocaine is slightly hyperbaric, thus allowing the anesthetist to 
exercise some control over the height of anesthesia b> positiomng 
the patient properly on the table 

We are opposed to the use of a combination of pontocaine and glu 
cose or dextrose A glucose and pontocaine solution is much heavier 
than spinal fluid A slight degree of Trendelenburg within the first 
twenty minutes following administration of the anesthetic agents ma> 
result m anesthesia to the clavicles A slight lordosis of the patient’s 
spine may be great enough to result m extremely high spinal anes- 
thesia if glucose has been added to the pontocaine solution When a 
slightly hyperbaric solution is injected into the subarachnoid space and 
the patient placed on his back, the solution slow Iv’ gravntates cephalad 
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ind, as jc gra\jrares, rapid dilTusion takes place, allowing the anes 
thetic drug to be ev enly distributed along the cord to a point approxi 
mate]} opposite the fifth doi^l vertebra, downward If an ettremeU 
h}perb3ric solution such as pontocame and glucose is injected into 
the subarachnoid space and the patient placed immediately on his bad 
the injected fluid will gravitate rapidly to a point approximate!} op- 
posite the fifth dorsal vertebra. AIa\imum diffusion rakes place from 
this pome, the diffused drug extends cephalad and often results in ex 
tremel} high anesthesia with occasional respiratory paralysis 

It is a well known fact that high concentrations of dextrose orglu 
cose solutions are v ery irritating to unspecializcd subcutaneous tissues 
On this basis alone, we question the advisability of injecting glucose 
or dextrose into the subarachnoid space to come into direct contact 
with the highl} specialized tissues of the spinal cord 

Regional Anesthesia — Regional anesthesia has come to plav a luge 
part in modem anesthesia technic Most major surgical operations out 
side of the chest can be earned out using regional methods provided 
the anesthetist and surgeon are extremely careful and painstaking m 
their technic and prov ided complete cooperation can be obtained from 
a well premedicatcd patient Procaine has many uses other than for 
nene blocks preceding surgical operations Simple infiltration for 
pleurisy is one of the most gratif} mg of all procedures, cspeciall} to 
the patient Most patients suffering from severe pam m the chest 
either from pleunsv or pulmonat} infarction, can be relieved com 
pletel} and within five or ten minutes, bv the subcutaneous infil 
tration of 1 per cent procaine over the painful area It is neither 
necessary nor desirable to attempt intercostal nene block on these 
individuals Frequcntlv the pam will not recur If it should recur, 
there is no contraindication W carr> mg out the procedure as often as 
may be requited 

S}mpachetic nene block is of great value, both from the diagnosac 
and therapeutic viewpoints A/anj cases of thromhophlebitrs, cccncb 
foot, and other vascular conditions can be iniprov ed b} doing repeated 
blocks of the s>mpathetic nervous svstem suppKing the particular 
area of the bodv 
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The bronchoscope was introduced by Killian m 1897 It is lament 
able that during a period of more than fortj jears this \aluable m 
stniment has not been utilized to its full benefits One factor which 
kept the bronchoscope out of general use was its intention and con 
trol b> otolaryngologists A\ho in man> instances hate little interest 
m the instrument except for the remotal of foreign bodies Another 
has been the general impression that the technic of bronchoscopj is 
difficult to learn Neither of these fallacies is the direct fault of the 
nose and throat specialists And all who are interested m bronchoscopy 
will grateful!) acknowledge the pioneer work undertaken b> this 
group The time has armed, howetcr, when the bronchoscope is 
being emplo) ed b) others— b) anesthetists surgeons and m some cases 
internists particuhrl) interested in thoracic disease 
In the modem surgical clinic the responsibilit) of emergency bron 
choscopy in the operating room xviU logically fall on the members of 
the department of anesthesia In the field of thoracic surgery the sur 
geon or one of his associates should be capable of performing bron 
choscopy, but e\en in this specialized field it is of tremendous 
advantage to have available anesthetists capable of carrying out bron 
choscopic aspirations 

The purpose of this clmic is to discuss the role of bronchoscopy in 
the preoperative and postoperative management of various surgical 
diseases and to reemphasize the v'alue of the bronchoscope in the treat 
ment of pulmonar) complications following any operation 

PREOPERATIVE BRONCHOSCOPY 

Preoperativc bronchoscopy is of greatest value m the field of 
thoracic surger) In this specialtj bronchoscop) has about the same 
relationship to operations on the chest as c) stoscopy m genito urinary 
surgery In this connection it should be noted that only in recent > ears 
have many thoracic surgeons performed bronchoscopies The absurd 
It) of a thoracic surgeon referring patients for bronchoscopic exam 
inations can be realized when one imagines the urologist s reaction to 
the suggestion that cystoscopy be performed by a specialist depend 
ent upon the urologist to tell him when to use the instrument 


From the Sect on on Thoracic Surgcr> and the Section on Anesthesia \\ alter 
Reed General Hospital Washington D C 
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Preoperame bronchoscop> may be divided into nvo phases-(l) 
diagnostic, and (2) therapeutic 

1 Diagnostic Bronchoscopy —Diagnostic bronchoscopy is employed 
to establish the presence of endobronchial tumors foreign bodies ul 
cerations or stenosis of the bronchi Biops> material or cultures of 
secretions obtained through the bronchoscope may establish a posi 
tive diagnosis when disease is present In suppurative diseases of the 
lung visualization of the source of pus will be an aid m the precise 
localization of the lesion The omission of examination of the tracheo 
bronchial tree in candidates for ma|or thoracic surgery is rareh cxcus 
able 

2 Therapeutic Bronchoscopy —TTie preoperative therapeutic use of 
the bronchoscope is largely confined to cases of pulmonary suppura 
tion in which operatn e interference is contemplated For example in 
patients with bronchiectasis or pulmonary abscesses bronchoscopic 
aspirations will often be followed by dimmishment of the amount of 
sputum and improvement in general condition In a few cases of pul 
monary abscesses bronchoscopic aspiration may result m evacuation 
of pus and healing of the abscess cavity This is particular!) true if 
bronchoscopy is performed before the lesions become chronic It 
should be emphasized however that it is impossible to guarantee a 
cure of suppurative disease of the lung by this method and that it is 
safer to plan to employ bronchoscop) as an adjunct to thoracic sur 
gery rather than co expect a large percentage of permanent cures 

Alore than 50 per cent of endobronchial tumors can be visualized 
through the bronchoscope Failure to obtain tissue for a positive diaa 
nosis however does not justify postponement of explorator) opera 
tions if pulmonary neoplasms are suspected It is also worth cmphasiz 
ing that the possibilities of successful treatment of endobronchial 
tumors by removal through the bronchoscope arc limited Earl) op 
timistic statements on the cure of piilmonar) and esophageal cancer 
b) peroral endoscopy have not been substantiated by the hard facts 
of experience 

It has been recommended by some surgeons’ that suction be ap 
plied through the bronchoscope immediatel) before intrathoracic op 
erations for lung abscess or bronchiectasis are undertaken in order to 
w.'icb. a? s«a.w/i4 ^ ivr ccul of this 

method over a period of years has convinced us that instrumentation 
of the tracheobronchial tree immediately preceding induction of anes 
ihesia is not desirable There is considerable coughing after the with 
dravval of the bronchoscope bleeding may be provoked and dimcul 
ties during the operation ma) be increased Better results are usuall) 
obtained if bronchoscop) is perfonned two or three days before the 
operation and careful postural drainage is emploved immediately be 
fore the anesthetic is given 
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EMERGENCY BRONCHOSCOPY ON THE OPERATING TABLE 
Even in cases of se\ere pulmonary suppuration the skillful admmis 
tration of an anesthetic agent through an intratracheal catheter usu- 
ally eliminates the necessity of performing an emergency bronchos 
copy during the course of an operation Occasional!) , howeter, the 
entire tracheobronchial tree will be flooded with pus, blood or ^om- 
itus When this distressing complication arises, the patient’s life will 
depend upon immediate clearing of the airuays It is apparent, there- 
fore, that e\ery operating room should have available ^lersonnel and 
equipment to carry out this procedure It is admitted that this com- 
plication rarely arises except in operations upon the chest There are, 
however, occasional instances m all types of surgery where bronchos 
copy will be life saving Lack of facilities to meet this dreadful emer- 
genc)'^ IS as disgraceful as failure to provide measures for transfusion 
of blood m cases of hemorrhage 

The most common causes of death in the operating room, namely, 
hemorrhage and suffocation, can usuall) be prev ented Suffocation is 
often easier to control than severe hemorrhage 



Fig 434-/4 Roentgenogram of the chest shotving extensive infiltration and 
atelectasis of the nght lung B, Appearance of the lung twenty four hours after 
the emergency bronchoscopic aspiration 


Case I -A 22 year old pnmipara was delivered of a normal living fetus under 
mtrous oxide, oxygen and ether anesthesia Within a short ume following de 
li\ery, the patient \omited large quannties of gastric content and some of this 
material was aspirated into the trachea She became cyanotic and the pulse and 
respiratory rates increased Examination of the chest revealed many bubbling 
rhonchi and somewhat decreased breath sounds on the nght There was a definite 
lag to the excursion of the nght chest The trachea was aspirated as thoroughl) 
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as possible by means of a catheter soon after the somitus had been drawn into 
the lungs Cyanosis persisted and the chest findings -were unchanged in spite of 
the tracheal aspiration (Figure 4J4 A demonstrates the lesion in the right lung) 
One half hour after the first x ray was taken the patient was bronchoscoped and 
a large amount of gastric contents was found in the right stem bronchus A con 
siderable quantity could be seen coming from the bronchi of the upper middle 
and lower lobes The bronchoscope xtas left in place for several minutes so that 
the patient would continue to cough AU foreign material visualized was re 
moved by aspiration Immediately following bronchoscopy the patients cyanosis 
disappeared and the pulse and respiratory rates returned to normal Com alesctnce 
was uneventful •and a roentgenogram on the following day showed satisfactory 
clearing of the right lung (Fig 4^4 B> 

POSTOPERATIVE BRONCHOSCOPY 

Routine Posheperahye Bronchoscopy — Aspiranon of iJie bronchial tree 
through the bronchoscope jmmediateJy after operation is indicated in 
the majontj of major thoracic procedures This is particularly true 
when partial or complete lung resection has been performed The 
needs for routine bronchoscopic aspiration after operations m other 
parts of the body are not so frequent There are occasions howeser 
pirijcularly m patients of the older age group where bronchitis or 
other chronic pulmonary lesions may make bronchoscopy a valuable 
adjunct m the postoperative care Frequently, emergency operations 
must be performed without adequate preopentjve preparation of the 
patient This may occur m obstetrical cases acute diseases of the ab 
domen and operations for various injuries Under these circumstances 
vomiting IS common If a general anesthetic has been necessary and 
V omiting has occurred the precaution of bronchoscopic aspiration be 
fore the patient regains consciousness will guarantee splendid divi 
dends in postoperative results 

If there IS any doubt whatever concerning the advisability of re 
moving accumulated secretions under these circumstances the proce 
dure should be done before the patient reacts from the anesthesia It 
can be stated categorically that bronchoscopy performed in the oper 
ating room while the patient is still under the influence of general 
anesthesia carries practicalU no risk ComerscK if one fails to remove 
mucus pus or blood from the tracheobronchial tree, the chances of 
postoperative atelectasis or other complications are tremendously 
increased 

Treatment of Postoperative Atelectasis —Many cases of postoperative 
atelectasis can be reliev cd by forcing the patient to cough and turning 
the affected side of the chest up If this fails some have recommendeo 
the use of carbon dioxide inhalations If these measures fail aspiration 
of the tracheobronchial tree can be accomplished with a rubber cath 
eter as recommended by Haight " It has been our impression hou ei rr 
that if simple measures do not immediately relieve atelectasis broncho 
scopic aspiration is desirable This statement is based upon two ob 
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serrations (1) the indisputable fact that when the tracheobronchial 
tree is examined by direct vision through the bronchoscope, a more 
satisfactory and complete removal of secretions can be accomplished, 
(2) that the actual discomfort from a properly performed broncho- 
scopic aspiration is no more than the distress accompanying blind 
catheter aspirations This second point has been established m our 
clinic by trying both methods on twelve patients, all of whom de- 
clared that bronchoscopy gave them more relief and had caused no 
more discomfort than the use of the catheter This apparently is true 
because when the bronchoscope is emplo) ed the patient has a relativ el) 
free airway, but when the catheter is introduced there is not sufficient 
room through its lumen for an airwa>, nor is there space beween the 
catheter and the tracheal walls This produces a sense of suffocation, 
violent straimng and coughing It is our opinion that some of the 
benefits of the catheter method are the result of the violent breathing 
and paroxysms of coughing which loosen secretions and not from 
actual suction through the catheter itself 
It IS of the utmost importance that the compbcation of pulmonary 
atelectasis be followed carefully by roentgenographic examinations, 
and in patients in whom there is reason to beheve that the disease and 
type of operation might result in atelectasis, routine postoperative 
roentgenograms should be obtained Frequently, cases of atelectasis can 
be treated and cured in an early stage If one waits until there are 
fully developed clinical manifestations of atelectasis, the condition may 
be more difficult to relieve and not infrequently several aspirations of 
the tracheobronchial tree are necessary before the affected lobe or 
lobes will remain permanently aerated 
Physical signs cannot be rehed upon to determine the amount of 
aeration of a pulmonary lobe or lobes By the time changes in per- 
cussion, auscultation and other physical signs are apparent, usually an 
entire lobe is affected This may not be serious in a patient in good 
general condition, but m the borderline case extensive atelectasis may 
be extremely dangerous It is also important to emphasize the inade- 
quacy of physical examinations in determining the condition of the 
lung after atelectasis has been relie\ ed Residual rales may persist for 
many days and it is only by repeated roentgenographic studies that 
the true condition of the lung may be estabhshed 

Case II —A 20 year old white male was admitted to the hospital for treatment 
of chronic productive cough wheezing and occasional hemoptysis The illness 
was of approximately one years duration The onset was characterized by an 
acute respiratory itifecuoii and was followed by a persistent cough prodocuve 
of foul sputum and some bleeding 

The past history and family history were not helpful in determining the 
diagnosis 

Bronchography revealed saccular bronchiectasis of the left lower lobe and 
lingula of the left upper lobe Prcoperauve examination with the bronchoscope 
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revealed no endobronchial obstruction Pus could be seen coming from the left 
lower and left upper lobe bronchi 

The left lower lobe and lingula of the left upper lobe were removed on 
July 11, 1945 A roentgenogram talcn in the operating room revealed escelleot 
expansion of the remaining left upper lobe For the first two days after the op 
eraUQti the patients course was excellent On the third postoperative day then 
was elevation of temperature to lOi* F and the fingernails were sbghcly cyanotic 
A roentgenogram of the chest revealed complete atelectasis of the left upper 
lobe (Fig 415, A) Bronchoscopy was performed immediately and a mucous 
plug and several cubic centimeters of thick, tenacious material were removed 
from the left upper lobe onfice On the following day the left upper lobe was 
expanded satisfactonly (Fig 4J5 fl) 



Fig 435 -A Roentgenogram of the chest showing atelectasis of the left vipp<5 
lobe which followed an operation for removal of the left lower lobe and lingula 
of the left upper lobe B, Roentgenogram demonstrating the aerated left upper 
lobe following bronchoscopy for atelectasis The catheter which had been pUced 
in the chest at the time of the operation had been removed 

Covvnent —This is not an uncommon complication following lobec 
corny When the combination of left low er lobe lobectomy and hngu 
leccomy is earned out, the surgeon should be particularly vigilant in 
watching for atelectasis of the remaining left upper lobe, since the 
ligation of the lingula bronchus may cause edema of the left upper lobe 
bronchus fn some cases it is necessary to perform several posfoper^ 
tn e bronchoscopies to keep the left upper lobe expanded 

When Is Postoperative Bronchoscopy Necessary?— Postoperative bron 
choscopy IS recommended without hesitation in all patients who havf 
undergone operations upon the lung Not only is bronchoscopy mdi 
cated in this group of patients, but one should make absolutely ccr 
tain that pulmonary expansion has been accomplished before the pJ 
tienc is allowed to react from the anesthesia A routine suggested b' 
Mousel® has been found ideal in the management of patients who have 
undergone major intrathoracic operations postoperativ e broncboscop' 
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IS performed as soon as the operation is completed After the bronchos- 
copy, a roentgenogram of the chest is obtained while the patient is 
still on the operating table and before he regains consciousness If 
there is pneumothorax or atelectasis, it will be detected In a great 
majority of cases the condition of the lungs will be found satisfactory 
In a few instances, however, the patient’s life may depend upon this 
precaution 

Case III -A 24 > old white male was admitted to the hospital because for 
the past seven months he had had bouts of fever and severe cough, productive 
of purulent sputum The onset of the illness was characterized by hemopt>sis 
and he continued to cough up small amounts of blood The symptoms persisted 
for seven months There was weight loss and the tips of the fingers and toes 
became clubbed 

The past history and family history were not helpful in establishing the nature 
of the lesion m the lung 

Roentgenograms of the chest revealed a lesion which seemed to be situated in 
the left upper lobe and appeared to involve the dorsal division of the left lower 
lobe 

Upon bronchoscopic exammauon, pus could be seen coming from the left 
mam bronchus and from the lower and upper lobe bronchi There was no cm 
dence of endobronchial tumor 

It was impossible to be certain before the operation whether the lesion was a 
lung abscess or a bronchiogenic tumor On June 22, 194J, the left chest was ex 
plored Practically the entire left upper lobe was indurated The ddrsal division 
of the lower lobe and the upper lobe were fused with tough adhesions and a 
hard mass was palpable m the dorsal division of the lower lobe A total pneu 
monectomy w as performed Examination of the specimen revealed two large lung 
abscesses one in the upper lobe, the other m the dorsal division of the lower 
lobe (Fig 436 A) 

Immediately after the operation the patient’s condition seemed excellent The 
pulse was no, blood pressure 118/80, respirauons 26 the color good As soon as 
the operation was completed, the bronchoscope was inserted and a rather large 
amount of bloody pus was removed from the right lung This material had ac 
cumulated during the coune of the operauon despite repeated catheter aspira 
tions A roentgenogram of the chest was made immediately after bronchoscopy 
(Fig 436 B) 

It was apparent that a large portion of the nght lung was atelectatic A sec 
ond bronchoscopic aspiration of the right lung was performed (Figure 436 C 
shows the appearance of the right lung after the second bronchoscopy ) The 
right lung remained expanded and the patient made an uneventful recoierv 
(Figure 436 D, shows the lung on the first postoperative day ) 

Comment —There can be little doubt that this patient might have 
died within a few hours after the operation if the bronchi of the re- 
maining right lung had not been cleared of accumulated blood and 
pus This case also demonstrates that the clinical appearance of a pa 
tient cannot be depended upon to estimate the condition of the lungs 
During the course of the operation a mixture of oxygen ether (ap 
proximately 95 per cent oxygen) had been given It is worth empha- 
sizing that following an anesthetic for any operation in which the pi- 
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Fjg 4i6—A Photograph of left lung showing an abscess in the upper 1°^ 
and an abscess in the dorsal division of the lower lobe B Roentgenogram tn»de 
on the operating table immediately after i left total pneumonectomy 
lung has been removed and almost the entire right lung is atelectatic ^ 
roentgenogram was made about liftcen minutes after the one shown in B Al® * 
of the tight lung aerated satisfactorily after the second bronchosco0 P “ 
roentgenogram of the chest shovving the cond tion of the right lung on the mst 
postoperative day The patient made an \ neventful reco er> and left th* 
tal in six weeks 

tient has been given a high concentration of ovjgen for some tiiflc 
the excellent color of the patient for a short time after the operan'>n 
IS terminated ma> be misleading 
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Case IV -A 23 year old soldier >vas admitted to the Thoracic Surgery Section 
for the treatment of chronic hemothorax The patient was wounded on February 
15, 1945, while in combat in the Phihppines E-wnsive laceration of the lung rc 
suited m a massive hemothorax The blood clotted and could not be evacuated 
by needle aspiration Accordingly, a decortication operation was performed for 



Fig 437 -'A, Roentgenogram of the chest showing the appearance of a large 
clotted hemothorax in the right pleura B, Roentgenogram taken on the operating 
table before the patient regained consaousness It is apparent that there is pneu 
mothorax and unsatisfactory expansion of the pulmonary tissue C, The appear 
ance of the lung after the bronchoscopic aspiration and connection of the inter 
costal catheters to water seal drainage bottles 

chronic hemothorax on April 27, 1SM5 (Figure 437, A shows the appearance of 
the chest when the patient was admitted Figure 437, B, reveals the condition of 
the lungs inimediately after closure of the chest ) It is apparent that the patient 
Iwd a tension pneumothorax and considerable atelectasis The tension pneumo 
thorax was the result of air leaking into the pleura after the performance of the 
decortication operation In this case the line of cleavage between the scar tissue 
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over the lung was not vv^eli developed and the lung was injured during the re 
tnoval of the scar tissue (Figure 4J7 C, shows the lung fifteen minutes later after 
bronchoscopj and removal of air through the intercostal catheters) 

Covnnent —A conv enient way to decompress tension pneumothorax 
in this type of case is to perform bronchoscopy with the dnmage 
catheters m the pleura connected to water seal drainage systems The 
violent respirations associated with the bronchoscopic evammation ap- 
pear to force out the pneumothorax air and leave the intrapleural pres 
sure at a desirable negative level This can be accomplished before the 
patient recovers consciousness 

The decision to perform a bronchoscopy on a seriously ill patient 
may be difficult to make Probably the safest rule to follow is that if 
there is any question concerning the necessity of removal of material 
from the tracheobronchial tree, a bronchoscopy should be rccom 
mended without hesitation Procrasunation m the management of a 
patient who is drowrung in his own secretions frcquentlv leads to 
death 

In a series of 201 postoperative bronchoscopies performed at the 
Walter Reed General Hospital in the past year, there have been no 
deaths or ill effects from the operation The few minutes of discom 
fort experienced by the patient are amp!) rewarded b> improvement 
m respiratory exchange and general comfort The more distressing the 
respiratory difficulties before aspiration of the tracheobronchial tree 
the more relief is afforded the patient by the procedure To omit or 
delay bronchoscopic examination on the supposition that the patients 
condition is too serious to withstand it usually indicates a complete 
lack of knowledge of the disease and of the technic of bronchoscopy 

METHODS FOR ASPIRATION OF THE TRACHEOBRONCHIAL TREE 

The two most effectual methods of removing secretions from the 
tracheobronchial tree are (1) direct visualization and aspiration of 
the secretions through the bronchoscope, (2) catheter aspiration 
With either technic a certain amount of experience is necessary h 
should be emphasized, however, that neither method is particuurlv 
difficult to master 

When the patient is completely relaxed from a general anesthetic, 
the introduction of the bronchoscope is relatively easy In the con 
scious patient the exposure of the vocal cords and the insertion of the 
instrument may be more difficult, but wnth proper application of top 
ical anesthesia the operation should not cause pain In the case o 
emei^ency aspiration of the tracheobronchial tree, it is sometimes a 
visable to omit anesthesia In fact, die use of local anesthesia m ^h«e 
patients may be dangerous, firstly, because the cough and swallowinc 
reflexes mav be crippled and secondly, because the delav necessirv to 
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apply the topical anesthesia may be hazardous It cannot be empha- 
sized too strongly that there should be no hesitation whatever to in- 
troduce a bronchoscope or catheter without anesthesia if the patient’s 
respirations are dangerously impaired by retained secretions m the 
trachea or bronchi 

Technic for Bronchoscopy —Bronchoscopy, for the purpose of tracheo 
bronchial aspiration, is not a difficult procedure and can be learned 
quite readily if a simple techmc is adopted Patients who are to 
undergo bronchoscopic aspiration will usually be somewhat frightened 
unless the reasons for doing bronchoscopy ire given and unless thei 
are warned of all sensations to be expected and assured that there is 
no danger in the procedure Tlie fears that many patients have of 
undergoing bronchoscopic aspiration under topical anesthesia can usu 
ally be controlled by the intravenous administration of a small amount 
of morphine sulfate One eighth to % gram of morphine sulfate given 
intravenously, immediately prior to the preparation of the pitient, will 
usually dull his reflex irritability and somewhat alla> his fears 
It is necessary in most instances to anesthetize the throat by means 
of a topical anesthetic agent before bronchoscopic aspiration can be 
accomplished Cocaine is probably the most suitable drug for this pur- 
pose The well knoivn toxicity of cocaine makes it necessary to exer- 
cise caution in the amount of the drug used in any one individual It 
IS probably safer to use small quantities of 20 per cent solution of 
cocaine for topical application m the throat than it is to use larger 
quantities of a lesser concentration If cotton pledgets are dipped in 
20 per cent solution of cocaine and compressed dry between the fin- 
gers before introduction into the piriform fossa, satisfactory anesthe 
sia can be produced with little danger of drug reaction If soaking wet 
sponges are used for this purpose or if large amounts of cocaine solu- 
tion are sprayed into the throat, the patient will most certainly swal 
low large quantities of the drug Cocaine is very rapidly absorbed in 
the gastrointestinal tract, and if the patient is allowed to swallow an\ 
amount of the solution, serious or fatal drug reaction may result 
After the throat has been prepared by the introduction of 20 per cent 
cocaine solution on cotton sponges, directly into the piriform fossa 
the patient is moved to the end of the table so that his head can be 
freely held and controlled by an assistant The laryngoscope is now 
passed into the pharynx and advanced slowly along the base of the 
tongue During this maneuver, the brouchoscopist should keep the at- 
tention of the patient by explaining to him the sensations which he 
may expect, such as pressure on the upper teeth, pressure on the base 
of the tongue, and a feebng of not being able to get enough air into 
his lungs Assurance that he will have an adequate amount of aur to 
breathe at all times w ill usually cause the patient to become quiet and 
cooperative After the epiglottis has been visualized and bfted with 
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the tip of the lar> ngoscope the bronchoscope is passed gently between 
the s ocal cords and into the trachea The laryngoscope is now care 
fully remo\ed After the bronchoscope has been passed into tk 
trachea the patient ^\lll usuallv cough violemlj for a few seconds 
making it necessary for a nurse or assistant to hold his shoulders flrml) 
on the table The bronchoscope is now gentl> advanced into the 
trachea until the carina has been visualized It is then advanced into 
first one and then the other main bronchus each lobe bronchus is 
V isualized and all foreign matcnal is remov cd w iih an aspuratmg tip 
The entire procedure of tracheobronchial aspiration will usuallv not 
require more than two minutes time 
Tracheobronchial Aspiralon by Means of a Soft Rubber Catheter- 
Occasionally it becomes necessary to aspirate the tracheobronchial tree 
without the aid of a bronchoscope TTiis procedure can usuall> be 
carried out quite easily if one is able to gain the confidence of the 
patient and obtain his complete cooperation A few drops of S per 
cent cocaine solution placed m one nostril w ill make the passage of 
a catheter less disturbing to the patient After the nose has been anes 
thetized the patient is placed m the Fowler position and his head is 
supported on a large pillow The catheter is passed gently throuch the 
nostril and into the phaiyns at which time the patient will usuallv 
cough The catheter is now advanced carefully until it passes into the 
trachea If the patient develops a siolenr coughing spell one can be 
cenam that the catheter has passed betw ecn the v ocal cords and can 
now be advanced until the matcnal to be removed from the tracheo- 
bronchial tree is encountered The catheter should be mov ed about m 
the trachea for a few seconds time m order to pick up as much of the 
foreign matcnal as possible After a few seconds manipulation, all 
mov ement of the catheter should be stopped momentaril> so that the 
patient will discontinue his coughing and take a few deep breaths 
before manipulation is once more resumed It is often necessary w 
turn the patient from side to side m order to be relativ el> sure that 
the catheter has entered both right and left mam bronchi 

SUMMARY 

thoracic surgery hnv e resulted in the general use of the bronchoscop 
in surgical clinics This instrument will prove of great value as an 
adjunct in the postoperative imnagemcnt of all surgical cases in wkt 
pulmonary complications are encountered The old idea that bronchos 
copy js a dangerous procedure and that the teChnic is difficult to 
master must be corrected before the full advantage of bronchoscopic 
aspiration for postoperative pulmonary complications can be 
It is apparent that every modem surgical cl me must have availabe 
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trained personnel and adequate equipment to perform bronchoscopic 
aspirations under emergenc\ conditions 

BIBLIOGRAPHY 

1 Blades Brian Lobcctom> for Bronchiectasis Surgery 8 719-734 (Oct) 1940 

2 Haight C Intratracheal Suction in the Marugement of Postoperative Comph 

caoons Ann Surg /07‘*18-”8 1938 

3 Mousel L H Personal communication 



THE PROTEIN REQUIREMENTS OF SURGICAL PATIENTS 
DURINO THE POSTOPERATIVE PERIOD 


Cecilia Riegfl, Ph D , C E. Koop, M D , R P Gricger, A B 
J E Rhoads, M D ako L Bulljtt 

It is well known that patients gcnerallj lose weight after under 
going a major surgical operation The extent of this weight loss is cvi 
dent m Table which presents an analysis according to the type of 
operation of the Joss of weight sustained by a consecutive senes of 
385 patients admitted to one surgical ward of a large general hospital 
In the ordinary case it is perhaps of no great significance that the 
patient loses five or ten pounds It is, however, common experience 
that several weeks are required to regain this weight and that well 


lAULE 1 —WEIGHT LOSS AFTER OPEIUTIOV 



No of 
Cases 

Average 

Hospital 

Stay 

Average 

Height 

Lost 



days 

lbs 

Appendectomies 

ZJ 

99 

64 

Herniorrhaphies 

27 ; 

1 13 0 , 


Cholecystectomies 

10 

198 


Gastne and Bowel 

}1 

J98 ' 

7 6 

Other Abdominal 

17 

IM ! 

174 

Chest 

10 

197 

44 

Neurosurgical 

8J 

13 7 

37 

MisccIJancoos 

iOi 

lOl 


Total and Average 

1 

l!2 

6 $ 

Study— no operation 1 

1 

81 1 

i 



being seldom returns until a substantial fraction of the lost weight is 
recovered Moreover, in less fortunate patients m whom recoi erj 
delayed because of the seriousness of the illness or because of the 
development of unforeseen or unavoidable complications this loss w 
Weight may become a very senous matter as it is usually accompanied 
by a more or less severe form of hypoproteinemia 

From the Harnson Pepartmem of Soipcal Research Schools of Meicine 
University of Pennsylvania and ihe Hospi^ of the University o! 

The work described in this paper was done under a contract reconunmaed 7 
the Committee on Afedical Research between the Office of Scientific Keseatc 
and Peveiopment and the Univenity of Pennsylvania 
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EFFECTS OF HYPOPROTEINEMIA 

The unfortunate effects of hypoproteinemia are well knoAvn. It has 
been demonstrated cxperjmenwUy»*' * and to some extent clinically, 
that hypoproteinemia is one of the important factors contributing to 
uound disruption.® It has also been shown both experimentally and 
clinically that hypoproteinemia has a profound influence on gastnc 
emptying and gastrointestinal moiiUty/*® Following gastrectomy and 
gastroenterostomy the edema associated with hypoproteinemia may be 
an important and decisive factor m preventing normal function of the 
stoma. There is some evidence that hypoproteinemia interferes with 
the formation of callus following fractures.® 



Fjfr. 438 — Bedsoi-es jn prorem-dcficient patient wth transverse myejjcs 


Furthermore, there is the ev'idcnce that many previously resistant 
bedsores, including some of the so-called trophic ulcers encoun- 
tered in neurologic wards, may be induced to heal by augmenting 
the protein intake of the patient along with the other nutritional 
components needed. The importance of maintaining the serum protein 
level of such patients has been emphasized by Munro.’ Figures 438 
and 439 illustrate such a case. The patient had a transv’erse myelitis 
and had had bedsores for a number of weeks. Her protein concentra- 
tion in the serum w’as 6.5 grams per 100 cc. In this instance the defi- 
ciency was met by the administration of 75.0 grams of a lactalbumin 
hvdrolysate daily for 120 days. At the end of this period her serum 
protein concentration was 7.6 grams per 100 cc. The ulcers improved 
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rapidly though over three montte were required before thev had 
healed completely 

The value of protein in liver regeneration has likewise been stressed 
By means of a diet high in protein and carbohj dratc and low in fat, 
Rav dm and his associates^ * v\ ere able to condition the In er of both 
immals and man in preparation for anesthesia and operation 



lip 459-Sime patient after administration of lactalbumin h>drol>sate for I’O 
4la>s 

HYPOPROTEINEMIA IN THE POSTOPERATIVE PATIENT 

In the sui^ical patient we frequently have to contend with a pre- 
existing state of malnutrition This is particularlj true m lesions of 
the digestive tract in which a “lack” type of hvpoprocememia de 
velops and in patients with chrome draining ernpjema m which a 
“loss” type of hypoproteinemia develops Some patients such as those 
with liver injury may exhibit a failure to use food nitrogen norniail' 
for plasma protein production 

Protein deficiency is often accentuated b> operative procedures 
or by accidents if they have occurred The significance of operation 
IS to some extent brought out in Table I, m which it is observed that 
the average patient admitted for study had only a negligible loss in 
weight, whereas those who were operated on almost alwajs shovve 
a substantial loss in w cighr a part of this nuv be due to a ft'' 

hours’ starvation before operation and to a restricted intake in the 
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postoperacu e period, it is also due in part to a nitrogen breakdowTi 
or catabolism which commonly follows the operame procedure This 
catabolism can be reproduced in animals by inducing inflammation 
either with bacteria or simply by the subcutaneous injection of tur- 
pentine w hich causes the formation of a sterile abscess Of particu- 
lar interest in this connection are the studies of Cuthbertson'- and 
Howard^® in which it has been shown that there is an acme break- 
down of mtrogen for a period of perhaps ten days following the frac 
ture of a long bone This loss is apparently too great to be accounted 
for by the local destruction in the affected hmb A similar loss appar- 
ently occurs after se\erc bums** and after major operations*'’ How- 
e\er^ in most instances it is possible by special feeding techmes to re 
place the loss after major abdominal operations, whereas attempts to 
do this in patients with fractures of long bones ha\e generally failed, 
the patient increasing his nitrogen output as his medical attendants m 
crease his nitrogen intake 

After special ty pes of operations such as gastric resections and gas 
trocnterostomies it is frequently desirable not to feed the patient \ery 
much by mouth for several days Thus the negative nitrogen balance 
IS accentuated on the one hand by a deficient intake and on the other 
hand bv an increased output resulting from the effect of the opera 
txon Minor additional factors are, of course, the blood and plasma 
loss during the operative procedure and shortly afterwards If anv 
liver damage is sustained, and it is known that there is frequently 
measurable impairment of liver function following major surgical pro 
cedures,*® this too may be expected to increase the demand for 
nitrogen 

Importance of Maintaining Serum Protein —It is, therefore, readily seen 
that maintenance of the protein numtion in surgical patients is a very 
difficult and at times an extremely urgent problem Unfortunately it 
IS most difficult, as a rule, m those patients m which it is most urgent 
that suitable protein or protein derivatives be supplied During the 
past few years much work has been carried out on this subject In 
previous communications from this dime” emphasis has been placed 
on the importance of maintaining the serum protein concentration, 
especially m gastric patients Perhaps the most satisfactory method in 
the past has been the use of the orojejunal route*® or its more recent 
modifications The arrangements of the tube for this purpose are 
shown in Figures 440 and 441 

Parenteral methods of providing the nitrogen requirement are fairly 
satisfactory for short periods m patients with good veins, but it is 
difficult simultaneously to supply an adequate caloric mtake It is, of 
course, fundamental that the caloric intake be maintained above basal 
lev els if the protein administered is to be utilized for tissue metabolism 
In general it mav he said that if the calonc intake is not provided the 
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Hr 440 -Na'iI nibe irrutganent /of protein administfation m postoperative 
pjtients 



hg 441 -Arrangement of tube for protein adrmmvtfation after gaitroefterostomy 
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proteins administered will be broken down for their caloric value, 
though extremely high nitrogen intake^ miy produce positiv c nitrogen 
balance in some patients for as long as fi'c da\s in spite of a negatiie 
caloric balance 

Amount of Protein Needed.-During the past eighteen months a series 
of fifty patients undergoing gastrectomies was studied on various feed- 
ing regimens The average daiU nitrogen balance during a five-daj 
run in the early pgstoperatne period was anilv’zcd with respect to 
the average intake of food nitrogen and the average caloric intake in 



Pig 44’— Nitrogen balance in postoperame patients recenmg oral or jejunal 
feedings 


calories per kilogram of body weight The results of this analysis are 
shown m Figure 442 Positive balances are represented b> solid lines 
extending upward and to the right from the dot which indicated the 
nitrogen intake and the calonc intake Negative balances are shown 
bv the dotted line extending downward and to the left It will be 
readily seen that most of the positive balances fall in that group of 
patients which received at least 0 30 gm of nitrogen per kilogram of 
bodv weight per dav and not less than 30 calories per kilogram of 
hodv weight per dav When this amount was consumed a large 
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maioncy (70 per cent) of the paacnis studied were kept in posm\e 
nitrogen balance during this early postoperative period 
It IS difficult to measure the advantage to patients of such a regimen 
One can only say that they did well clinically and that their recoveries 
u ere seldom marred by postoperative complications 
Figure 44? is a similar chart shotting the results with parenteral 
feedings This group of patients differed from the other group in 
that they were not all postoperative and, therefore, it might have been 
expected that tlieir nitrogen requirements svould have been somewhat 



kss difficult ti) meet While perhaps the series js too short to draw 
any conclusions, it is noteworthy that three patients receiving we 
above the minimum caloric requirement and receiving a nitrogen 
nUovv'ance above 0 25 gm of nitrogen per kilogram of body weignt 
per da\ , were all m negativ e balance *1^6 positive balances 
tamed by increasing the nitrogen intake to the range of 0 39 to 0? 
gm of nitrogen per kilogram of body weight per day . 

No two surgical patients are exactly alike and it is not to be expecre 
that any one formula can be laid down which will be a safe or satis 
factory guide m all instances An intake of at least 0 ?0 gm ot nitio- 
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"cn per kilogram of bodj weight per da> and at least 30 calories per 
kilogram of body weight per daj would seem desirable during the 
postoperative penod if nitrogen balance is to be maintained 
While It IS impossible to define all of the factors which affect nitro- 
gen balance in surgical panents, mam ph>'sicans have been impressed 
b> the fact that the patients with obvious nutritional deficits often 
seem to retain nitrogen more readily than panents m better numtional 
condition 

ADMINISTRATION OF PROTEIN 

Manv preparations are available for the nutrition of surgical patients 
and vanous routes are available by which these preparations mav be 
administered Obviouslj the majority of patients can take their food 
b> mouth Unfortunatelv, however, the most acute deficiencies gener 
all> occur in patients w ho for one reason or another cannot take much 
nourishment by the alimentarv route In the case of the gastnc lesions 
It IS frequently possible to place a tube in the jejunum at the time of 
operaton which will permit the uses of the absorptive reaches of the 
alimentary tract even though the stomach cannot be used In other 
instances it is preferable to use the intravenous route Gisem hvdro- 
lysates have been placed on the market b> at least two manufacturers 
and evpenence w ith the u<e of these prepantions has been increasing!) 
satisfactory, though febnie reactions stiU occur at times and nausea or 
vomiting IS apt to supcncne if the administration is too rapid The 
fundamental difficultv in meeting the complete nutritional require 
ments of a patient by the parenteral route is that the simple easilv 
purified substances have relatively low molecular weight. If the solu- 
tions are concentrated thcv are also hvpcrtonic, and their continued 
administration is prone to result m phlebitis and occlusion of the vein 
If on the other hand isotonic solutions are used very large quantities 
of fluid are necessaiy m order to administer sufficient amounts There 
IS a striking difference in the tendencv of patients to develop so-called 
chemical phlebitis and it has been possible in a number of panents to 
av Old phlebms and still giv e a moderatclv concentrated solution com- 
posed as follow’s 

US gm protein denvaave 
400 pm carboI>drate 
8J gm sodium chlonde 
M aicr ad 3500 cc. 

For tube feeding vanous mcmires have been advocated The ordi 
narv easrrostomv mixture contains relaiiveU lanre amounts of fat 
and if for an> reason this seems undesirable relativelv low fat gas- 
trostomv mixtures can be made tip as follows 
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SUm milk 500 cc 

Skim milk powder 50 gm 

Cottage cheese 50 gm 

Soybean floor 50 gm 

1 egg 

+ sucrose to make desired calonrs 
This equals Protein 70 gm. 

Fat J8 gm 

Carbohydrate 58 gm 

-h carbohydrate sopplemenc in the sucrose 


If such mixtures are to be injected into the jejunum it is again im 
portant that they should not be hypertonic, as hypertonic solutions 
are prone to set up a diarrhea when injected into the jejunum Wt 
have, therefore preferred to gn e the carbohj drate m the form of 
dextrin or starch rather than m the form of glucose or cane sucar for 
jejunal administration 

As the vitamin requirements in surgical patients hav c been discussed 
recently in a number of publications the) need not be referred to 
here However, it is important to emphasize that these requirements 
may be considerably greater m certain categories of surgical patients 
than in the general population” and we hate found it expedient to 
give liberal amounts of chtamme mcotimc acid riboJlaiin mcnaqui 
none and ascorbic acid to critical!) ill surgical patients 

CONCLUSIONS 

1 Surgical patients present a difficult problem m protein nutrition 
because either their pathologic lesions or their operative treatment 
frequently interferes with normal ingestion of food 

2 Injuries and operations apparently see up a process of protein 
catabolism m the body which accelerates nitrogen output 

3 The protein nutrition of surgical patients is a matter of urgent) 
because of the mounting evidence that hypoprotcincmia predisposes 
to certain postoperatn e complications whereas improv ed protein nu 
tntion may have a strikingly beneficial effect. 

4 Data are presented to indicate that a protein intake equivalent to 
at least 0 30 gram of nitrogen per kilogram of body weight per da) 
accompanied by a caloric intake of at least 30 calorics per kilogram 
per day is needed in the immediate postoperative period to keep the 
majority of patients m nitrogen equilibnum If nutrition is to be car 
tied on by parenteral means even larger amounts of nitrogen appwr 
to be required While the nutritional problems of the patient who 
cannot eat ma) take time and tax the jnstirutional resources ven 
sev erely the importance of meeting these requirements adequate!) can 
not be overemphasized and the results are general!) evident to t e 
climcians w ho follow these patients 
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PREOPERATIVE AND POSTOPERATIVE TREATMENT OF 
THORACIC SURGICAL CASES 

Alton OaisNER, AI D , D S& (Hov ), F A C S * 

Within the past decade the resuks follow mg the surgical therapy 
of lesions involving the thoracic viscera hate improved considerably 
Whereas a quarter of a century ago the thorax was opened with con 
siderable temerity, at the present time thoracic operations are done 
frequently and with an astonishingl) low mortality rate Although 
many factors have been responsible for this decrease in mortality 
rate, one of the most important is the careful preoperative preparation 
of these patients It is now realized that the thoracic suigcon must not 
only know the pathology of thoracic lesions and the principles of sur 
gcry m general, but he muse also have a fundamental and comprehen 
sive understanding of the physiology of the thoracic viscera These 
structures are located in a relatively fixed cage in which there is t 
negative pressure Any sudden alteration m these factors may be detn 
mental and hazardous 


PREOPERATIVE TREATMENT 

Systemic Treatment— Most of these patients are dcbibtared as a re- 
sult of a long standing suppurative process— that is, nontuberculous 
pulmonary infections such as pulmonary abscess or bronchiectasis-or 
because of pulmonary tuberculosis or neoplasnc disease involving the 
bronchi, pulmonary parcnchy ma, or other mtrathoracic viscera In neo- 
plasms, there is frequently a superimposed infection, which tends to 
increase the debility Because of the depletion of his systemic reserves 
the patient who is to undergo a thoracic operation requires systemic 
therapy to reestablish normal equilibrium and balance Careful deter 
mination of the blood constituents and of the plasma protein level 
should be made m order to correct defiacncies before major surgical 
procedures can be undertaken 

In the presence of anemia, •uhole blood transfitstotis should be ad 
mimsrercd preoperativcly No elective surgical procedure on thoracic 
viscera should be attempted without reestablishing the normal blood 
lev el and it is a rule in our Climc to use sufficient w hole blood pre 
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operatively to attain the er>Throcyte count of at least 4,500,000 In 
all patients who hav e recei\ ed blood transfusions pre\ lousl) , it should 
be determined Mhether or not their blood is Rh negati\e, in order to 
prevent se\ere reactions following transfusion, in an indi\idual who 
has become sensitized to the Rh factor A patient with a suppurative 
process is liable to hav e hv poproteincmia as a result of evudauon into 
the suppurative process with loss of considerable protein Not onl> is 
estimation of the total plasma protein level imperative, but it is also 
important to determine the quantities of the component albumin and 
globuhn fractions Patients who have had a long-standing suppurative 
process involving the thoracic viscera, panicularlv the pulmonarv par- 
ench> ma, often hav e an evtremelv dimimshed albumin fraction and an 
increased globulin fraction When such a condition exists, there is a 
greater likelihood of transfusion reaction, therefore, the normal albu- 
min globulin ratio must be reestablished before repeated transfusions 
are given and before a major operation is contemplated Severe trans- 
fusion reacnons frequently occur when there is a reversal of the albu- 
min globulin ratio of the recipient's serum, probabl) because of pro- 
nounced rouleaux formation 

The reestablishment of a normal plasma protein leiel is impcrame 
because hv poproteincmia retards wound healing and favors infection 
The former results from deficient deposiuon of fibnn at the wound 
site and from wound separation because of the associated nutritional 
anemia The plasma protein level can be restored to normal b> the 
ingestion of a high protein diet bv the intravenous administration of 
ammo acids or plasma In such instances a high carbohvdrate diet is 
desirable to protect the proteins from being utilized to maintain nor- 
mal metabobsm The dailv cilonc intake of these patients should be 
high that IS, 4000 calones or more, as most of them have increased 
metabolism because of infection or invasion bv neoplastic disease 
Since manj of these patients have anorexia, this frequently is difficult 
The administration of thiamine chloride m relativelj large doses of 
from 5 to 10 mg three times a dav will frequentK stimulate the appe- 
tite sufficient!) to permit ingestion of a high calonc diet 
In all patients with hemoptxsis the prothrombin lezel should be 
determined, because occasional!) bleeding from bronchiogemc lesions 
will be associated ^v^th hv popro*^hrombinemia Onlv bv the reestab- 
lishment of the normal prothrombin level can the hemorrhagic tend- 
enev be eliminated The hv podermic administration of s)’nthetic v ita- 
min K (menadione) m large amounts, usuall) 10 to 20 mg two or 
three times a da) , w ill correct this deficicncv’ in a short time We re- 
centl) saw a patient with bronchiogemc carcinoma manifested solelv 
k hemoptvsis which was so severe that, upon admission to 

the hospital, his er)Throc)te count was 2,700,000 and his prothrombin 
Ie\el was 30 per cent After the administration of 20 mg of menadione 
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three times a da), the prothrombin level returned to normal and his 
blood deficiency was corrected preoperativelv h\ the transfusion of 
5 liters of blood 

In al! ulcerative lesions and in patients with infection the bkclihood 
of a vitamin C deficiency must be considered Several years ago wc 
observed that patients with ulcerative processes gcnenll) have a vnta 
mra C deficienc) so that we now routinely administer vitamin C pre 
operatively to all patients with infection or ulcerative processes Since 
most lesions involving the thoracic \isccra fall withm this categoiy 
we give ascorbic acid routinely, m amounts of 50 to 100 mg three 
times a day preoperativ el> for a period of four to seven days Ascot 
bic acid deficiency delavs wound healmg by interfering with the not 
mal deposition of collagen 

Bronchoscopy —Special preoperative procedures are indicated in these 
patients Most of them should be given the advantage of broncho- 
scopic etamination and drainage In all lesions involving the bronchi 
and especially those communicating with the bronchus, bronchoscopy 
IS essential even though it may appear that nothing can be learned 

Cm 1 


to obtain pieces of tissue for microscopic examination In suppuratne 
lesions of the pulmonary parenchyma, the bronchoscopist is able to 
dilate the opening betw een an abscess cav itv and the bronchus This 
will facilitate drainage and thus stop the devastating effect of con 
tmued toxemia and resulting absorption from ‘ pent up purulent secre 
tion An extremely septic patient frequently presents an entirely dif 
ferent appearance after simple bronchoscopic aspiration of a pulmo- 
nary abscess or dilatation of its orifice M^hcreas a lesion inv olvmg ao 
upper lobe of the bronchus originally may not be in the field of vision 
of the bronchoscopist, occasionally follow mg the initiation of attificisl 
pneumothorax resulting m the downward displacement of the upper 
lobe, a lesion previously invisible becomes visible bronchoscopically 
This makes it possible to obtain biopsies from lesions in the upper lobe 
after pneumothorax 

Bronchography —Bronchography is an excellent supplemental ^e- 
operatn e measure to bronchoscopy In fact, w e hav e had a number 
of instances m which bronchoscopy was of no value in the diagnosis 
of an intrabronchial lesion, whereas bronchography was responsible 
for the diagnosis This is particularly true in lesions of the upper lobe 
and m those located m the periphery bey ond the v lew of the broncho 
scopist Bronchography, of course, is absolutely imperative m sup- 
purative diseases of the chest, particularly bronchiectasis No patient 
With bronchiectasis should ever be submitted to thoracotomy unti 
I here has been complete bronchographic mapping of the entire bron 
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chial tree m order to detenntnc prcopcrativdy how much of the lung 
should be removed It is impossible at the time of operation to tea 
whether a particular segment of lung is the seat of bronchiectasis or 
not unless there is associated atelectasis or pneumonitis Bronchographic 
mapping must be carefully done, preferably by inserting into the 
trachea a catheter through which the contrast substance is introduced 
into the bronchi under fluoroscopic control In this way one can be 
sure that the contrast substance gets into the desired area, and the 
roentgenogram can be taken when the desired filling has been obtained 
— In patients with suppurative disease of the thoracic 
viscera, the danger of postoperative infection of the pleura is consider- 
able Whereas, formerly the incidence of postoperative emp>ema fol 
lowing lobectomy for pulmonary abscess or bronchiectasis was ex- 
tremely high, recently it has been materially reduced by the preopera- 
tive and postoperative administration of pemcilhu White and his asso- 
ciates^ were the first to show that penicillin administered in this wav 
diminishes the incidence of postoperative infection satisfactoril) , an 
observation which we have been able to corroborate Blades,” on the 
other hand, reported that in his senes the incidence of postoperative 
infections was about the same whether penicillin was used or not For 
a time, it was difficult for me to explain the discrepancy between the 
results which Blades obtained and those obtained by White and us 
I believe that this discrepancy may be due to the fact that Blades 
experience is limited entirely to men m the Service, all of whom had 
probably received penicillin previously It is possible that many, if 
not most, of these patients t^d infections which w ere penicillin fast 
and, therefore, were not benefited by the preoperative administration 
of bactericides On the other hand, our patients m civilian practice 
up to the present time have not had the advantage of unlimited use 
of penicillin, and it is possible that the excellent results which we have 
obtained have been due to the fact that their infection had not become 
penicillin fast 

Although the preoperative and postoperative administration of pen- 
icillin IS not a panacea m the prevention of postoperative infection, it 
has materiall> decreased its incidence and, at the present ame, post- 
operative infection is the exception rather than the rule Generall>, we 
administer 15,000 units every three hours intramuscularly for approxi- 
mately a week before the contemplated operation and continue this 
postoperativ ely for a week or ten days Absence of infection and 
primar> healing arc the rule under this regimen Previously, we gave 
sulfadiazine, I gm ever> four hours for three or four days preopera- 
tuely, or until a level of from 6 to 8 mg per 100 cc of blood had 
been obtained Now we use the sulfonamides onlj if penicillin has 
not produced a satisfactorj fall in temperature In some instances we 
have combined penicillin with the sulfonamides but only when there 
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has been an insufficient fall m temperature following the administrj 
uon of penicillin alone. 

Artificial Pneumof horaif.— In all patients w ith intrathoracic neoplasms, 
irrespectne of their location, the preoperative induction of anificial 
pneumothorax is valuable for several reasons. It permits the thoracic 
surgeon to plan his operative procedure by detennmmg the presence 
or absence of adhesions, and, if present, their exact location U there 
are dense adhesions in the posterolateral portion of the thorax, a pos- 
terolateral operative approach is desirable m order to facilitate the 
division of adhesions under direct visualization Of equal importance 
m patients with bronchiogenic neoplasms on whom pneumonectoms 
IS contemplated is collapse of the lung produced by pneumothorax B) 
compression of the pulmonary capillary bed gradually over a period 
of days, the cardiovascular apparatus becomes readjusted so that the 
sudden shunting of all the blood through the opposite pulmonary 
capillary bed concomitant with extirpation of the lung uill not pro- 
duce any particular disturbance m the cardiovascular function. The 
IS particularly desirable in cases of btonchiogemc carcinoma m older 
people who are apt to have a diminished cardios ascular reserve Am 
hcial pneumothorax is usually not done m pauents with suppurative 
diseases of the lung for two reasons first, usually it is not possible 
because of the synechia of the pleural cavity, and, second, because of 
adhesions between the lung and thoracic wall there is danger of ua 
roofing an underlying localized suppurative process when the lung « 
collapsed Generally', these lesions occur in younger persons in most 
of whom the posterolateral approach is used so that the need for col 
lapse of the lung and visualization of adhesions is less important 

Aspiration —Patients with pleural suppurative processes should not 
be operated upon until one is sure that there is fixation of the medias 
tinum As originally emphasized by the Empyema Commission the 
danger of performing open thoracotomy at a time when the medias- 
tinum is not fixed is considerable Repeated aspirations of the pleural 
effusion m order to relieve cardior^piratory embarrassment is essential 
as a preoperativc procedure After the fluid has become purulent and 
sufficient time has elapsed to stabilize the mediastinum, open thoracot- 
omy can be done with impunity 

Ambulahon and Vifal Capacity— It is desirable to have the nibercu 
lous patient who is to undeigo thoracoplasty ambulatory for a period 
of time before the contemplated operation Since thoracoplasty is 
ally done after a period of conservative treatment of bed rest, too 
frequently a patient who has been m bed for some time is subjected 
to thoracoplasty without being allowed to be out of bed pnor to 
operation Undoubtedly, the effort of gettmg out of bed and being 
up and about exerts a beneficul effect on the body generally and 
favors healing processes It has been our expencnce that if this is not 
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observed, frequently there is interference \\ith ^\ound healing, prob- 
ably because of poor nutrition in patients confined to bed for a long 
time The careful preoperative determination of the vital capacity of 
patients who are to have thoracic operations is important, especially 
in the tuberculous patient Any ma)or surgical procedure should be 
undertaken with considerable caution unless the vital capacity is over 
1200 cc 

POSTOPERATIVE CARE 

Bronchoscoplc Aspiration — Immediatelv after a thoracic operation, 
particularly if there is anv secretion in the tracheobronchial tree, 
bronchoscopic aspiration should be done This is extremely important, 
because most of these patients have considerable secretion in the 
trachea and bronchi and, if the excessne amount can be removed by 
bronchoscopic aspiration it will sa\e a great deal of effort on the 
part of the patient m attempting to bring up the material It w ill also 
greatU minimize the danger of bronchia! obstruction and atelectasis 
Position of Patient —Upon the patient’s return to bed, he should be 
placed in the horizontal position or, if there is much secretion, m the 
Trendelenburg or head down position The latter facilitates gravita- 
tion of secretions into the upper respiratory passages and ready e\acu- 
ation This position should be maintained until the patient has com- 
pletely recovered from anesthesia and shock Shock rarely occurs and 
can almost imanably be preicnted by the administration of blood 
during the operation In the presence of shock, however, the head- 
down position should be maintained because it tends to pre\ ent ane- 
mia of the cerebrum The patient is generally placed on the operated 
side This is helpful because it tends to immobilize that side and also 
does not interfere with aeration of the cOntrahteral, or good, side 
Under no conditions should the patient lie on the unoperated side be- 
cause of the danger of interference with respiration by compression 
of the unmvolved lung As soon as the patient has completely recov- 
ered from the anesthetic and there is no evidence of shock, a sitting 
posture should be assumed because this facilitates breathing and is 
more comfortable 

Prevention of Circulatory Stasis —In most patients who have thoracic 
surgical procedures for destnictne lesions, especially the older ones 
with cardiovascular disease, intravenous clotting, especially plilebo- 
thrombosis, \s apt to occur Although little can be done to pretent 
changes m the blood constituents which favor clotting, a great deal 
can he accomplished by overcoming the principal precipitating fac- 
^^^“Circubtory stasis The application of compression bandages (Ace 
No 8 bandages) from the toes to the groin immediately after opera- 
tion and the institution of active movement of the extremities as soon 
as the patient is able to do so will minimize or prevent circulatory 
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cecardatton of the blood stream m the ioiver extremities The encour 
agement of deep breathing also facilttatcs movement of the venous 
bJood by increa'ung the negative pressure v-iihin the thorax These 
prophylactic measures are particularly important m older pauents ^^ho 
have had pneumonectomy for neoplastic disease 

Oxygen Therapy -Oxygen should be administered to all patients con 
tmuously for twenty-four hours following thoracic surgical proce 
duits Whereas the Lombard mask is not as efficient as some of the 
other methods, nevertheless it is well tolerated by the patient and 
giv es satisfactory results The iniranasal catheter and the B LB mask 
are two of the most efficient methods for oxygen idministration Gen 
eraily after twenty -four hours have elapsed, oxvgen can he discon 
tmued, although if the patient is still somewhat dyspneic, it can be 
used from time to time 

Nursing Care —There is probably nothing more important thin 
meticulous nursing care for the patient who has had a major thoracic 
surgical procedure, and it is extremely desirable to have nurses uho 
fire not only trained m the care of these pitients but who are also 
interested in them It is important that the patient take deep breaths 
ten to fifteen times every hour and char he expectorate any secretion 
which may be present in the tracheobronchial tree Unless this is 
watched constantly, the retained secretion is liable to produce closure 
of the bronchus w ith resultant atelectasis and associated pneumonitis 
As coughing IS usually painful, the patient is likely not to do so nn!c» 
urged It can be facihrared b> holding the thorax during the attempted 
cough 

Sedaiives —Sedatives should be administered sparingly m cases of 
major thoracic operations because of the danger of ovcrsedation Oier 
sedation diminishes the cough reflex and fai ors retention of secretions 
\V'e have found demetol an efficient analgesic and preferable to opi 
aies because there is less decrease m the cough reflex Usually 100 mg 
is sufficient to relieve pam and can be repeated ev ery four to six hours 
as indicated 

Fluids and Diet— The intravenous infmions given during operanon 
should be continued in the postoperative period Since most of these 
patients hav e recen ed a liter or more of blood on the operating table 
h'loocl IS usuallv not necessary alter operation unless there has betn 
considerable hemorrhage Generally, infusions of 5 per cent dextrose 
should be continued postopcrativcly until the patient has received 
approximately three liters on the first dav This is generally enoush 
to maintain an adequate water balance By the end of the first d^. 
the patient usually cm tolerate sips of rap water without much dim 
culty This should be encouraged unless nausea is present Generally 
on the morning of the first povtopentive dav, the patient is able to 
take all liquids by mouth and frequently can tolerate a soft diet The 
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patient should be pemiitted to eat as soon as he can, not only to main- 
tain nutrition, but also to improve his morale Usually the patient is 
takng a lull diet by the evening of the first postoperative day 

Inhalations -In the presence of considerable bronchial secretion, 
steam inhalations to which benzoin has been added will loosen tenacious 
secretion The inhalation of steam for ten to fifteen minutes out of 
each hour will not interfere materially with the administration of 
oxygen 

Drainage —When pneumonectomy has been performed, the thorax 
should be closed tightly without drainage, because it is desirable that 
the hemothorax become filled with an exudate containing fibrin which 
IS deposited in the cavity If, however, lobectomy has been done, de- 
pendent drainage should always be instituted because of the desirabil- 
ity of removing secretions within the pleural cavity to favor expan- 
sion of the remaining portions of the lung If peniciUm has been in- 
troduced into the pleural cavity as is frequently done immediately 
after operation when the pleura has become contaminated, the drain- 
age catheter should be kept closed for approximately six hours If 
penicillin has not been introduced into the pleural cavity, the catheter 
should immediately be attached to a mild suction of approximately 12 
inches of water to facilitate removal of the exudate This should be 
maintained continuously The tube should be allowed to remain in 
place until the lung has completely reexpanded and filled the remain 
mg pleural cavity It should then be removed 
Associated or Postoperative Infection —If operation is done for a sup- 
purative process, such as bronchiectasis or pulmonary abscess, or if 
an infection is engrafted upon neoplastic disease, penicillin must be 
given for approximately ten days after operation in order to decrease 
the incidence of pleural infection In the presence of infection in a 
patient who is penicillm-fast, the administration of sulfonamides, par- 
ticularly sulfadiazine, is desirable Postoperative infections are ex- 
tremely rare following pneumonectomy for neoplastic disease The 
use of chemotherapeutic agents before and after operation has mate 
rially diminished infection following lobectomy for suppurative dis 
ease Occasionally, however, m spite of active chemotherapy before 
and after operation, an infection of the pleural cavity will occur and 
even m spite of catheter drainage instituted at the time of operation, 
pocketing of the exudate results In such an instance, open thoracot 
om> and adequate drainage are necessary to relieve the patient This 
complication should be looked for even though its occurrence is rare 
Occasionally, following lobectomy for suppurative disease because of 
suppuration around the bronchial stump the stump opens and there 
^a communication between the suppurative process and the bronchus 
This IS practically unknown following pneumonectomy for neoplastic 
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Early Ambulation —Unless there is some definite contraindication, 
which IS unusual, these patients should be gotten out of bed on the 
third or fourth postoperative day This not only improves the morale 
of the patient but also hastens convalescence VVe have seen no bad 
results from early ambulation of patients following thoracic opera 
tions but on the contrary have been impressed with their rapid im 
provement 

Although great strides have been made m the refinement of technic 
in thoracic surgical procedures, much of the progress in the treat 
ment of patients requiring these operations, and particularly the low 
mortality rate, are due to meticulous preoperative and postopenme 
care 
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preoperative preparation and postoperative 
CARE of patients UNDERGOING UROLOGIC 
OPERATIONS 

Edoar Burns, M D , F A CS * and Arthur ] Butt, M D t 

GENERAL CONSIDERATIONS 

ly the preoperatjve preparation of uroJogic patients a carefui scfen- 
tjfic, diagnostic study is the first essential From this may be deter- 
mined the nature of the disease, to what extent this has influenced 
the function of the genitourinary tract and whether or not it has 
affected other parts of the body It will also suggest the nonoperatne 
treatment which will provide maximum impro%cment before opera- 
tion IS performed Postoperative treatment does not end with the pa 
tients discharge from the hospital Periodic observations and treatment 
for many months afterward are necessary to insure the best results 
The preopetativc study entails a careful general as well as urologic 
history and phvsical examination Chemical and microscopic examina- 
tions of the urine and blood studies, including serology, should be 
routine /or aJJ esses Abnormal findings often indicate the necess/ty 
for special examination depending upon the disease and parts of the 
genitourinary tract affected by it In the routine study of the urine, 
if pus IS found m the centrifuged sedimenr, supplementary cultures 
should be done to determine the type of orgamsms imoUed Infec- 
tion which complicates manv surgical diseases of the urinary tract, 
may at times be difficult to eliminate before operation On the other 
hand by appropriate application of urimry antiseptics infection may 
be sufficiently controlled so that complications arising from it during 
the postoperative period may be reduced to a minimum or eliminated 
entirely Routir ' ' '' This includes total 

white, red and estimations, blood 

chloride, serun ^ o c • auu caiuoii uioxiuc combining power 
Another routine studv for all surgical cases is estimation of reml 
function The combined function of the kidnevs mav be estimated by 
phenolsulfonphthalein and concentration tests and should be supple- 
menred bv bloo d nonprotem nitrogen or blood urea nitrogen tests 

From the Division of Urology Tulanc University School of Medicine and the 
Scctu n on Urology Ochsner Oimc New Orleans Louisiana 
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It IS desirable in all cases and essential m some to obtain a compara 
ti\ c \ alue of the tN\ o kidnej s U the combined function tests ate nor 
ma!, the differential function ina> be esiimaicd by intravenous utog 
raphj , tvhich tvill often supply all the information required regard 
ing the condition of the upper urinary tract We feel that intravenous 
urograms should al\va> s be made before other differential renal func 
non tests requiring cystoscopy Roentgenograms that are diagnostic 
should be an ironclad requirement The preliminary preparation for 
obtaining roentgenograms is an important factor It is our custom to 
give 2 ounces of castor oil at bedtime and restrict fluids up to tfte 
time of examination the following mommg It will be found thatm 
ambulatory patients with good renal function, diagnostic urograms 
can be obtained m about 90 per cent of cases Bed patients, on the 
other hand, present a much more difficult problem Ic is often impos- 
sible to eliminate enough gas from the intestinal tract to obtain ade 
quate visualization In such cases, if the disease is one that requires 
knowledge of the comparative value of the two kidneys, phcnolsul 
fonphthalein test and blood cbemistr>' will have to be supplemented by 
cystoscopy and differential renal function with indigo canmne or 
phenolsulfonphihalem 

In many patients it will be found that the preoperative study com- 
pletes the preparation for operation, oihcre will require treatment to 
eliminate clinical ev idence of infection to improv e renal function, to 
restore proper fluid balance and to stabilize the cardiovascular system. 
Patients with a positive history or clinical evidence of cardiovascular 
disease at the time of examination and all those past the age of 50 
) ears should hav e a complete medical study Wc do not believe that 
an electrocardiogram ordered by the urologist is sufficient to fulfill 
this requirement The responsibility for this study should be shifted 
to the internist, who is much more capable of judging the ability of 
the patient to stand the planned operative procedure and the ncces 
sity of preoperative treatment of the cardiovascular system Obri 
ously, all patients with clinical evidence of cardiovascular disease 
should be stabilized before being subjected to operation 

Pronounced variation from the normal will indicate treatment nec 
essaty before the patient can safely be operated upon Secondary ane 
Ttfia IS tAxcTi assuciaiti xvn.'n dbromc unnary jiflecinm as xttft afi wuJi 
cases of long-standing reduction m renal function In these cases 
blood transfusions should be gn cn until the red blood cell count and 
hemoglobin estimations are within normal limits 

Attention to the gastrointestinal tract as a preoperative measure is 
also important Tw o ounces of castor oil gu en forty-eight hours before 
operation will completely eliminate all mtesiinal contents and reduce 
considerably the amount of postoperative distention It also obviates 
the necessity of elimination from the bowels for two or three days 
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after operation, which is an important factor from the standpoint of 
the patient’s comfort 

Fluid AdminisfraHon —Patients who are dch\dJ'ated when admitted 
for study require, as a part of the prcopenicne preparation, adequate 
admimstration of fluids until proper fluid balance has been estab 
bshed Collet and iMiddock^ have showm that 1000 to 1500 cc ©f 
fluid IS lost dunng an ordinarv operative procedure, this, of course, 
should be promptly replaced as soon as the patient is returned from 
the operating room It is our custom to administer at least 3000 cc. 
dunng the first twent>-four hours postoperam el> and continue for 
a longer period m case the patient’s gastrointestinal tract will not 
permit the admimstration of a ponion of these fluids b> mouth In 
some cases it may be necessarj to give much larger amounts, 4000 cc 
or more These panents should be careful!) watched for signs of 
developmg edema in the scrotum, ankles, abdomen and lungs Pa- 
aents with climcal evidence of cardiac disease should be watched 
through this period bj the internist and fluids should be given under 
his direction 

OPERATIONS ON THE KIDNEY 

Preoperahve Preparafion —In addition to these general considera- 
uons, It IS often necessarv to meet added requirements according to 
the disease and the pare of the genitounnar) tract involved Surgical 
diseases of the kidnev should be approached m the following man- 
ner First, a complete chemical and microscopic examination of the 
unne should be done If pus and organisms are found m the stained 
sediment, supplementary cultures should be made to determme the 
t)pe of infection Differentianon should be made between the or- 
dinary organisms found m the unnan tract and the more trouble- 
some ufca-splicting vanet> This latrer group is often associated with 
renal stones, produces greater damage to renal function and ac- 
counts for a large number of recurrent stones Second, combmed 
and differential renal function tests should be done "iW^d, plain 
roentgenograms followed bv excretorv urograms should be made 
If the films are diagnostic, the presence of two kidnejs should be 
established and their position and any disturbance m normal func- 
tion or contour should be noted If a complete diagnosis cannot be 
made b) this procedure, cjstoscop) and retrograde pj eloureterog- 
raph) become necessar) C>stoscop) mav be desirable in some cases 
for the purpose of collecting unne from the kidnev^s for separate 
studies, and at the same time it is customarj to do differential renal 
function tests Because of the frequent association of hj*perpara- 
thvroidism with renal stones, determination of the serum calcium 
and serum phosphorus blood lev cl is a part of the routine study in all 
cases of stones m the kidneys In panents with h>’perparath> roidism 
a comprehensive knowledge of the pathologic process and a coopera- 
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tive understanding benveen the genera! surgeon, internist, radiologist 
and urologist are essential for the best results 

It IS often necessary to remove a stone or do a plastic operation 
on a patient with only one kidncv These cases may be complicated 
by infection, reduction m renal function and disturbance m other 
bod> functions A situation of this kind serves to emphasize the ncces 
« • natient as much as possible by improviti!; renal 

-»-« nistration, drainage by ureteral 
catnei«.i iry infection by the judicious 

use of drugs, improvenieiJi. ,, icnt’s blood count by Wood 

transfusion, and stabilization of the cardiovascular system when this 
seems indicated 

Postoperahve Care —The postoperative care of patients with rcnil 
disease vanes with the tv pc of operation performed U the kidney 
has been removed and the pedicle well ligated, there should be no 
danger of secondary hemorrhage Postoperative care includes fluid 
administration m amounts sufficient to insure adequate urinarv out 
put by the remaining kidnev, attention to the gastromrestmai tnct, 
and opiates as required for the patient’s comfort during the first 
forty eight hours After that time most pauenis are quite comfortable 
The drain, which is brought out at ihc posterior angle of the wound 
IS left m place for at least a week or until the drainage has been 
reduced to a minimum 

When a kidney is removed for calculous p> clonephrosis, it is often 
necessary to perform sitbcapstifar nephrectomy In such cases th« 
dram should be left m place for a longer period because, if it is 
moved too soon an infected cavit) may form within the capsule The 
wound m such cases mav appear to be healed but will break open 
and discharge a quantitv of pus at intervals for months aftcrwTirds 
If this occurs a short posterior incision should be made, the cavity 
visualized w ith retractors and the lining removed with a sharp caret 
or cutting current from the Bovie unit We iiave had to do this on 
several occasions and the results have been uniformly satisfactory 
Occasionally, during the performance of subcapsular nephrectomy, le 
IS necessary to leave clamps on the pedicle Constant and intelligent 
nursing care is required during the immediate postoperative 
and until the patient has sufficiently recovered to cooperate The 
clamps should be left on for five full days loosened at that time and 
left m place for an additional twenty four hours. We have seen nt> 
bleeding occur after this period and see no reason to take the risk 
of removing the clamps sooner 

When pyelotoviy or nephrotomy is performed, some urine usu 
ally leaks through the wound A drain should be left m ih® 
tenor angle of the w ound until this has stopped, usually by the end 
of the first postoperauve week Drainage of unne for a longer peno 
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may occasionally require the insertion of a ureteral catheter Even 
if no obstruction is met, it is good judgment to leave the catheter in 
place for three or four days and if it is well placed in the pelvis, the 
vv ound will become dry during that time Some edema of the 
ureteral mucosa may be expected from the retention catheter and a 
rise in temperature may occasionally follow its removal, but such 
temperature reactions usually pass off after a few days The admin 
istration of urinary antiseptics during the period the catheter is in 
place may be of value in reducing these reactions to a mmimum 
A postoperative rise tn temperature during the first three or four 
da>s may be expected m nearly all patients having renal operations, 
but a secondary rise usually means a new infection This may take 
place around the kidney and the common site is above the upper 
pole if drainage of this area has been inadequate It occurs less fre 
quently around the low er pole and anterior to the kidney A care- 
ful search with a stiff Coude catheter or a curved clamp will usu- 
ally reveal the pocket Chills and fever mav also be caused by pyelo 
nephritis, and in considering this as a possibihtv it must be re 
membered that it may occur m the kidney that has not been op 
crated upon Permitting the patient to lie too much on his good 
side, thus creating uphill drainage, may m some cases, theoretically 
at least, predispose to pvelonephntis in the undisturbed kidney 
The possibility of infection distant to the urinary tract should be 
kept in mind and a thorough search made for it at the same time 
that infection in the urinary tract is being treated Infections in the 
layers of the vvound cause surprisingly little trouble, even when gross 
contamination has occurred during removal of a large pyonephrosis 
Now that penicillin is available for general use, it will likely be of 
value in preventing a great many of these secondary infections We 
are using it m the immediate postoperative period at the present time 
and Its use is apparently justified We believe that it should be tried 
m both the preoperative and postoperative period even when the cul- 
tures are baciihr) , as we arc not convinced that enough clinical evi 
dence is at hand at the present tunc to condemn its use m this type 
of infection 

Another operation on the kidney deserving additional considera 
tion IS nephrotomy for removal of a stone from one of the calices 
In the preliminary studies this procedure will be indicated by a 
small entirely intrarenal pelvis and an undilated ureter entering the 
renal sinus In such cases, the infundibulum leading from the calix is 
often too narrow to allow the stone to be removed through it with- 
out the risk of tragmentation Nephrotomy necessitated by this situa- 
tion IS usually followed by the same smooth postoperative recovery 
as ordinary pj elotomy On the other hand, one must be aware of the 
possibility of secondary hemorrhage m this type of case The pres 
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cnce of infectjon increases the likelihood of this occurrence Ncphrec 
tomy IS usually required for this complication Large infarcts fre 
quently develop along the edge of the nephrotomy wound and it is 
useless to hope that bleeding will stop Transfusion should be given 
immediately after the first hemorrhage and other donors typed in 
anticipation of the second hemorrhage, which will usually occur 
while the surgeon is trying to decide whether or not nephrectomy 
IS necessary \Vc were confronted with this complication once in a 
patient with only one kidnc> Many blood transfusions, frequent 
blood counts and constant attention for a period of five days tvon 
the battle, but this risk is not lusrificd in a patient with two kidneys 
Secondary suture m such cases is not satisfactory 
Another type of case requiring additional consideration is the are 
of the nephrostomy tube which may sometimes be left m for a period 
of weeks or months, or occasionally as a permanent arrangement 
Temporary nephrostomy tubes arc used m connection with plastic 
operations on the renal pelvis and in operations for multiple stones 
if It IS thought that small fragments may have been left Postoperame 
roentgenograms at the end of ten days or ts\o weeks should be 
made and if stone fragments are found, they can usually be easily 
removed through the nephrostomy opening with a Randall type of 
stone forceps If the roentgenograms show no stones, the nephrostomy 
robe may be removed and as a rule the opening closes the same day 
frequently without leaking enough urine to soil the dressing Fol 
lowing plastic operations on the renal pelvis, the nephrostomy tube 
IS left m place until the plastic repair has completely healed and the 
ureceropehic junction shown to be functioning well by postopera 
tive roentgenograms made during the injection of diodrasc through 
the nephrostomy tube This may usually be done about the end of 
the third or fourth postoperative week The care of a permanent 
nephrostomy rube js usually placed in the bands of the patient or some 
member of his family A No 24 or 26 whistle tip catheter is the most 
desirable type to use It is held in place by adhesive plaster and may 
be removed at weekly intervals for cleaning and replaced without 
discomfort If the catheter is pulled out accidentally, it should be re 
placed fairly promptly , as the nephrostomy opening contracts down 
rapidly and, after a few hours it mav be difficult to reinsert It JS 
desirable in such cases to keep the urine acid The patient should also 
dnnk large quantities of fluid m order to keep the urine dilute. In 
addition, daily irrigation with boric acid or 1 10 000 solution of 
potassium permanganate should be done This combination wdl 
duce the tendency to phosphatic incrustation which forms aroona 
the pelvic end of the catheter If, in the preoperative studies, unne 
cultures show *he presence of urea splitting organisms, w e have founu 
that irrigation with Albrights Solution M greatlv reduces the vini 
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lence of this type of infection Whether the operation on the kidney 
has been performed for stone or other disease, the importance of ob- 
taining a sterile urine cannot be stressed too much This involves (1) 
measures to relieve stasis, (2) application of urinary antiseptics, (3) 
forced fluids, and (4) removal of foci of infection 

OPERATIONS ON THE URETER 

Preoperahve Preparahon -The preoperative requirements for opera- 
tion upon the ureter include a study of the corresponding kidney to 
determine an> damage that may have been produced by the condi- 
tion in the ureter requiring treatment The ureter from the utetero- 
pelvic junction to the orifice in the bladder should be visualized If 
the function of the kidney is good and the ureter is not completch 
obstructed, this may be accomplished by excretory urograms If 
complete \ isuahzation can be obtained b> this means, w c believe it to 
be more accurate than retrograde ureterography because of the 
spasm that frequently follows the passage of a ureteral catheter If 
the operation is to be done for stones, the roentgenograms should be 
made immediately before the patient is taken to the operating table 
and plates brought to the operating room for study before the opera- 
tion IS started This is a safeguard against the stone slipping away 
from the site of the proposed incision Failure to observe this simple 
procedure may be exttemel> embarrassing in an occasional case 
In some cases it is desirable to pass a ureteral catheter during the 
preoperative study and m such cases the catheter should be left in 
place until after the stone has been remov ed The purpose of this is 
to fix the stone in position Roentgenograms should always be made 
after insertion of the catheter as the stone may be pushed to a higher 
level in the ureter or even back into the renal pelvis An accurate 
knowledge of the anatomic relationship of the various portions of the 
ureter is essential, and the preoperative insertion of a catheter for the 
sole purpose of locating the ureter is not necessary If one elects to 
resect a primary tumor of the ureter, careful preoperative studies 
should prove that the renal pelvis, caliccs and the ureter above and 
below the site of the proposed resection are free from growth The 
bladder should also be studied for possible transplants 

Postoperative Care —The postoperative care of a patient who has 
had a stone removed from the ureter is the same as that for pyelot- 
om> Urine may drain from the incision for a few days, but only 
rarel> does it continue long enough to require insertion of a reten 
tion ureteral catheter A Penrose dram should be left down to the site 
of the incision m the ureter until driinage has stopped, usually by the 
end of five to seven da>s In operations involving the lower third of 
the ureter, the dram should be so placed that it will not come m 
contact with the large vessels m this area We have seen postopera- 



1122 


EDGAR BtJRNS, ARTHUR J BUTT 


tjve hemorrhage from the external iliac artery occur when this pre- 
caution u’as not exercised rollowing anastomosis of the ureter, the 
catheter used to spiint the amstomows and one that mav be used 
to divert the urinary stream above the site of anastomosis may be re- 
moved at the end of ten days If the suture line breaks dorni extrav 
asation of urine takes place and nephrectomy is required If this 
Situation is encountered in a patient with only one kidney, permanent 
nephrostom> would be necessary After operations upon the ureter 
the ureter should be cathetenzed periodically to safeguard against 
the development of a stricture at the site of operation After a period 
of months, if excretory urograms show the ureter to be normal these 
treatments may be discontinued 

OPERATIONS ON THE BLADDER 

Preoperafive Preparahon —Operations upon the bladder whether for 
removal of a diverticulum or tumor or simple cystostomv preliminary 
to proscatic enucleation require the same general studies described 
for renal operations and, in addition, routine cystograms Cystoscopy 
is supplemented in some cases depending upon the nature of the dis- 
ease Any associated infection should be treated by the administra 
tjon of urinary antiseptics and fluids, irrigation of the bladder with 
mild antiseptic solutions and, in some cases, drainage by a retention 
urethral catheter during the period of preopentive studv It is d^ 
sirable to remove all clinical evidence of infection before the bladder 
IS operated upon In some cases, of course, tius may be difliculc to 
accomplish 

Pojioperahve Care —The postoperative mamgement of diseases of 
the bladder involves chiefly control of bleeding care of the catheter, 
treatment of infection and admimstrafion of appropriate ammmts of 
fluid m order to insure adequate urinary output Bleeding m the early 
postoperative period may be the result of incomplete fulguration of 
the base of the tumor or failure to include the mucosa in the suture 
line in closing the bladder We have found it necessary to reopen 
and resuture the wound m one case because of bleeding from this 
failure We have seen late bleeding occur from ulceration caused 
bj the cysrosfomy tube resting on a latge intravesical projection of 
the prostate In the presence of hemorrhage the bladder should be 
emptied of clots by irrigating with a large bore Triumph svringe 
and, if the bleeding continues after the bladder is at rest, it should be 
stopped either by a suprapubic or transurethral approach depend 
mg upon the nature of the condition responsible for it Blood trans 
' itient loses enough blood to justify i^ 
by the administration of glucose and 
of cases, however, after the bladder 
has been enipued of clots and completely at rest, the bleeding stops 
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Appropriate use of opiates helps to keep the bladder at rest, and if 
bladder spasm can be prevented, hemorrhage will usually not recur 
Trouble with the catheter usually results from its faulty position in 
the bladder, poor drainage apparatus and inadequate attention on the 
part of the nursing and house staff If the catheter does not drain, 
It IS either in too far, not in far enough, or stopped up The catheter 
should be brought out at the upper end of the incision in the bladder 
and the wound m the abdomen This places it well away from the 
neck of the bladder and gives it a diagonal course which greatly 
facilitates closure of the wound after it has been removed The cath- 
eter should be irrigated with a Triumph sjringc before the patient 
leaves the operating room to be sure that it is working Care should 
alwa> s be taken to see that good drainage apparatus is provided and 
properly connected to the cystostomy rube The medicine dropper 
type of glass connecting tip should never be used Soft, collapsible 
rubber tubing that kinks easily affords poor drainage and predisposes 
to leakage of an excessive amount of urine through the wound 
Nursing supervisors and members of house staff who have been prop- 
erly trained in the care of drainage apparatus will render invaluable 
assistance in making the postoperative course of these patients more 
comfortable Some urine may be expected to leak around the tube, 
but if the caclieter is well placed and proper after care given to it, this 
will be reduced to a mimmum An excessive amount of drainage 
through the wound is undesirable as it prevents healing and predis- 
poses to infection In such cases, a retention urethral catheter may be 
inserted and this along with the drainage from the cystostomy tube 
Will help keep the wound dry 

As a rule, however, infection m the wound is not a troublesome 
factor provided the cystostomy tube has been well placed and the 
space of Retzius adequately drained Preoperative and postoperative 
admimstration of urinary antiseptics will reduce the amount of infec- 
tion considerably and thus promote more rapid closure of the wound 
The dram should be left in the space of Retzius until the wound has 
satisfactorily healed After the cystostomy tube has served its purpose 
It may be removed and at the same time a urethral catheter inserted 
and left m place until the wound has been dry for four or five days 

OPERATION FOR PROSTATIC OBSTRUCTION 

Preoperabve Preparation —The preoperative study and treatment of 
patients with prostatic obstruction probably has a greater influence 
upon the outcome of the operation than the preoperative preparation 
of patients for other tj pes of urologic surgical procedures A large 
number of these patients are of advanced years and have changes 
m the cardiovascular s) s em common to this age group m addiuon 
to secondar) changes that ma> have been produced by obstrucuon 
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at the bladder neck Acute retention of urine is the common emer 
gency created b> prostatic obstruction Prompt relief can usually 
be accomplished by insertion of the urethral catheter, which should 
be done without trauma and ^\Ith surgical cleanliness This can be 
made easier for both the urologist and the patient by proper scIe^ 
tion of the catheter A size 16 or 18 prostatic (olive tipped Coude) 
type of catheter has been most satisfactory for us If difficulty is 
encountered, it may be due to strictures, spasm of the external sphinc 
ter or acute angulation of the prostatic urethra produced by a brge 
middle lobe In case of a stricture, a filiform and catheter follower 
may have to be used If the difficulty is due to spasm of the external 
sphincter, the injection of gram of morphine hypodermically will 
relax tlie spasm and allow the catheter to pass without difficulty m 
the majority of cases If the difficulty is due to angulation of the pros 
tatic urethra, it may be necessary to use a catheter guide, m which 
case a Robinson type of catheter would be substituted for the pros 
tatic type The case m which one of these methods is not successful 
will rarely be encountered On the other hand, if a catheter cannot be 
passed, it must be remembered that acute retention of urine is a sur 
gical emergency that must be handled by one method or another 
Suprapubic cystostom> is a justifiable procedure and can be accom 
plished with little risk if done through a small incision under local 
anesthesia Once the bladder is emptied, the emergency is o\er and 
continuous catheter drainage is earned on while a complete and un 
hurried diagnostic study is done 

The question also arises as to whether or not it is safe to empty the 
bladder completely m the presence of large retention, or whcflier it 
IS safer to decompress it gradually over a period of from n\cnty four 
to forty eight hours Up to the present time we have seen no com 
plications that could be directly attributed to emptying the bladder 
completely' On the other hand, we respect the opinion of those who 
feel that gradual decompression should be done In addition to the 
routine blood and urine studies, diagnostic procedures include renal 
function tests a complete study of the urinary tract to determine 
w hether or not any secondary changes has e been produced by the 
obstruction estimation of the size of the prostate, differentiation be 
tween benign hypertrophy and carcinoma and evaluation of 'he 
cardiovascular system Studies of renal function are started by the 
intravenous injection of 1 cc of phenolsulfonphthalein and it 
custom to collect one v oidcd specimen at the end of an hour and ten 
minutes If the output for that period is 40 per cent or more it is 
considered that the patient is not retaining a large v olumc of urine 
and that renal function is within normal limits If a low reading is 
obtained, it is considered that the patient is holding back unne or thii 
he has a reduced renal function and he may have both A small so 
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rubber catheter should be inserted at this point to determine the 
amount of residual and ■\vhate\er volume of urine obtained is added 
to the \oided specimen to make up the total phenolsulfonphthalein 
reading This test is supplemented b> blood urea-nitrogen or blood 
nonprotem nitrogen estimation A complete roentgenographic study 
of the urinary tract avill determine whether or not secondary changes 
have taken place 

A plain roentgenogram of the kidneys, ureters and bladder will 
settle the question of stones and, m the case of carcinoma, will deter- 
mine the presence or absence of metastatic lesions in the bones in this 
area Cystograms m three positions followed by a fourth anteropos 
tenor film after the opaque medium has been evacuated through the 
catheter should be routine m all cases of prostatic obstruction The 
cystograms will show the size of the bladder and determine the pres- 
ence or absence of diverticula, and the evacuation film will differenti- 
ate between a diverticulum which retains fluid and one which empties 
with the bladder In the presence of normal renal function intravenous 
urograms arc desirable but not essential The findings on rectal exam 
mation of the prostate correlated with the findings on roentgeno- 
graphic studies often furnish sufficient evidence upon which to base 
judgment as to the most desirable type of surgical approach without 
resorting to cystoscopy Cystoscopy should be avoided m these cases 
unless a complete diagnosis cannot be accomplished without it Dif- 
ferentiation between benign hypenrophy and advanced carcinoma is 
usually not difficult, but to rule out a small firm area m the prostate 
as the seat of primary carcinoma in the preoperative studies is often 
not possible 

The cardiovascular system in this group of patients is so often dis 
eased that an examination by the internist is an essential part of the 
preoperative study Three principal requirements must be met before 
the patient with prostatic obstruction can be considered ready for 
operation First, the renal function must be within normal limits or 
stabilized at one level or another, second, the patient must be free 
of all clinical evidence of infection, and third, the cardiovascular tys 
tern must be stabilized After the diagnostic study has been com- 
pleted, It will be found that in many cases the patient is in good con- 
dition and may immediately be operated upon In another group of 
patients drainage by retention urethral catheter and administration of 
fluids and urinary antiseptics may*^ be necessary to improve renal func- 
tion and remove clinical evidence of infection Patients with a decom- 
pensated cardiovascular system are placed under the supervision of 
the internist until maximum improvement can be accomplished An 
occasional case will be encountered in which the preoperative treat- 
ment promises to be a long drawn-out affair In such cases, a small 
suprapubic tube inserted under local anesthesia is preferable to pro- 
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longed drainjge by mduclling urethral catherer This allows more 
freedom from the bed, which is important from the standpoint of 
pulmonary complications m these old men Often, apparently im 
possible wrecks’ can be restored to fair surgical risks 

Postoperative Care—Jn the postoperarne care of prostatic patiencs, 
if prostatectomy has been done, in addition to general postoperative 
care, tlie first twenty-four hour period involves attention to the hem 
osratic bag Tension on the bag mav be released at the end of six to 
eight hours but tc is perhaps safer to leave the bag inflated and in 
place until the end of ewentj four hours, at xvhich time it ma} he 
removed under aseptic conditions and a retention urethral catheter 
inserted This should be left m place until the wound is closed 

Patients subjected to prostatic resection require strict attention to 
postoperative hemorrhage and catheter drainage Bleeding that occurs 
on the day of operation is usually the result of inadequate fulguration 
of bleeding points at the tune of resection Frequent irrigations of the 
bladder ro prcient the formation of clots and the administration of 
opiates to control bladder spasm and mild tension on the hcmostitic 
bag will prove satisfactory in the ma)onty of cases On the other 
hand, if active bleeding continues, the patient should be renimed m 
the operating room without delay and under a small spinal anesthetic 
the clots evacuated and the bleeding points fulgurated At the same 
time, strict attention should be given to the patient’s general condi 
tion intravenous fluids administered and blood transfusions given when 
indicated 

Late hemorrhage m cases of prostatic resection usuallv occurs be 
tween the end of the first and second postoperative week When it 
does occur the bladder should be promptK emnticd of clots through 
a hige stiff catheter by means of a large bore Triumph s>rmgc ana 
if the bleeding is not promptly controlled it should be treated in the 
manner already described Strict attention to catheter drainage will in 
many cases prevent postoperative hemorrhage as well as other com- 
plications 

Any patient who has a retention catheter in place (whether before 
or after operation) and complains of discomfort m the bladder sfiomd 
have the catheter promptly checked in the majority of cases the 
discomfort vvill be found to be due to a full bladder One of the most 
inexcusable errors that can be committed by a member of the house 
staff js to order an opiate over the telephone m this type of case ra 
tients who have had prostatic resection require more careful attention 
during the postoperative period than do patients who have had pto^ 
tatic enucleation A good functional result should be obtained reg'*t 
less of the method used to relieve the obstruction In cases of prostatic 
resection the patient must be able to urinate with case pass a 
forceful scream and empty the bladder completely In patients w 
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are able to cmpt> the bladder hut have frequencj , noctuna, u^genc^ , 
tenesmus and terminal hematuria^ the prostatic urethra should be in 
\estigated, usually, it 'viil be found that nubbins of prostatic tissue 
ha^e been left, especial!) m the region of the \ erumontanum, and their 
complete remo\ al relies es these s) mptoms A catheter should be passed 
through the urethra during the first few weel^ after operation and 
sounds should be passed at intervals over a period of months in order 
to prevent or treat strictures which mav occur after anv operaoon on 
the prostate, and more especial!) after transurethral resection. 

In the absence of clinical svTnptoms, unnarv antiseptics are not of 
much value m the earlv postoperative penod but after the prostatic 
urethra has fairly well healed thev imv help to accomplish a sterile 
unne Usuall), however, if the obstruction has been completelv re 
moved and the patient has good renal function and there are no other 
complications, the unne will be stenle bv the end of the third post 
operative month Patients with prostatic mabgnancv are examined at 
mtervals for two reasons first, to discover recurrence of obstruction 
and second to reliev e pain that mav be the result of metastatic lesions 
Orchidectom) and the use of stilbestrol dclav and mav, m some cases, 
prevent the recurrence of obstrucnon and are also of value m con 
trolling the pain from meastatic lesions Deep roentgen ray iherap) , 
nerve sections and finally drugs may be used when hormones are no 
longer effecme 

URJNARY TRACT TUBERCULOSIS 

Tuberculosis of the unnarv tract is secondarv to a pnmarv focus 
m some other part of the bodv, frequemlv the lungs These cases re 
quire a careful stud) from that standpomt Treatment under condi 
tions standardized for such cases should be earned out for whatever 
penod of time is necessar) to arrest the acuvnc) of the pnmar) lesion 
Onl) in most unusual cases is one {ustified in removing a kidnc) for 
renal tuberculosis before this has been accomplished The postopera 
tive care of these pauents involves chief!) the treatment of discom 
fort in the bladder and genera! management of the tuberculous sub- 
ject Unnar) sedatives, such as p>ndium and methvlene blue sup- 
plemented b) instillation of the bladder vv ith stenle oliv e oil, give con 
siderable relief Better results would most hkelv be obtained if everv 
patient who has had an operation for tuberculosis of the unnarv tract 
could spend the follow mg six months m a tuberculosis sanitanom or a 
longer penod if the pnmar) lesions should show renewed acuvitv 
after operation 

URINARY TRACT MALISNANCY 

The preoperative stud) of patients with malignancies of the unnarv 
tract has for its purpose an accurate diagnosis of the tvpe and loca 
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tion of the malignanc) , the pathologic grading of the tumor if bi 
IS possible, and whether or not it has metastasized Roenrgenogran 
the chest and long bones arc routine m the study of tumors of 
renal cortex, as u ell as rumors of the renal pelvis and, in the I 
t>pe the corresponding ureter and the bladder are carefully im 
gated for the possibiht> of transplants Tumors of the renal c( 
arc radiosensitn e and m some cases, the final results are greatly 
proved by preoperative deep roentgen ray therapy In early c 
how ever, the delay necessitated b> the time required for the adiv 
tracion of roentgenotherapy makes one hesitate to use it routi: 
We give roentgen ray treatmint to all patients following remov 
Wilms tumor and, in selected cases, after nephrectomy for hj 
nephroma In the preoperative studies of tumors of the bladder, bv 
specimens for pathologic grading are obtained On cystoscopic e 
ination the gross appearance of the tumor should be noted, its 
tion the number, presence or absence of edema, measurement ol 
bladder capacity and supplementary cysrograms all constitute irr 
tanc parts of the study upon which judgment as to the type of t 
ment indicated is based The postoperative care extends over a pi 
of years and has foe its purpose the detection of recurrences anc 
propriate treatment when these are found 

COMPLICATIONS OF UflOLOGlC OPEftATlONS 
PbJebms may occasionally develop m the deep pelvic or penp' 
\ eins in patients who have had operations on the prostate Discon 
in this region low grade fever and a pulse rate out of proponic 
the height of the temperature should arouse suspicion and if 
corresponding leg is swollen the diagnosis should be fairly cci 
This may be confirmed bj venograms Ligation of the involved ’ 
may m some cases prevent a fatal embolus 
Hiccough is an unpleasant complication that may follow any n 
operation upon the gcmiounnary tract It occurs more often ir 
tients who have reduced renal function Treatment includes adn 
tration of opiates, inhabtjon of carbon dioxide and attentio 
methods of improving renal function 
Abdoimnal distention, alwv 
both the stomach and the er 
great, nothing should be perm 

intravenously and the stomach should be emptied by insertion 
nasal tube and kept empty by Wangensteen’s suction A rectal 
a heat tent to the abdomen and flushes assisted bv the administr 
of picuitrm or prostigmine are usually sufficient to afford relief 
Suppression of urvse may occur and is usually the result of he 
rhage, shock or renal failure Hemorrhage should be trcatei 
prompt and adequate replacement of blood Shock should be tr< 
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by transfusion, infusion and appropriate drugs to restore the blood 
pressure to normal Suppression from renal failure should be treated 
by the mtravenous administration of appropnate amounts of fluid 
supplemented by the intravenous injection of 100 to 200 cc. of 50 
per cent glucose Over a period of several years we have seen an 
occasional spectacular result from the intravenous administration of 
4 285 per cent sodium sulfate solution, 1000 cc being administered at 
about the same interval as ordinary infusions of glucose and saline 
Careful attention to the blood pressure should be given to all patients 
with renal suppression regardless of cause 
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PREOPERATIVE AND POSTOPERATIVE CARE OF THE 
PATIENT HAVING OPERATIONS ON THE GASTRO 
INTESTINAL TRACT 


Rawley M p£NiCK» Jr., M D , F A C S • 

Recent years have brought many advances in preoperative and post 
operative care, making the patient a safer risk for surgical mterven 
tion, indeed, formidable procedures can now be carried out with lit 
tic physiologic disturbance In nearly every instance these improte 
ments have rendered the postoperame period less hazardous and more 
comfortable Those patients having gastrointestinal operations has e bene 
fited doubly for they are not only better protected from shock and 
dehydration but a normal or almost normal nutritional status can be 
maintained now more efficiently than before Fortunatcl>, a fuller 
knowledge of gastrointestinal dysfunction after operation has led to 
a wiser handling of this problem and finall> , surgical technics have be 
come more exact and less traumatizing 

Many problems in preoperative and postoperatne treatment are 
common to all types of operation Shock fluid balance, nutrition and 
wound healing are concerns not peculiar to gastrointestinal surgerj 
However, nutritional problems naturally occur more often when the 
stomach or intestines are diseased and the disturbance is likely to be 
more severe Experience has taught that a superficial examination 
sometimes fails to reveal the extent of such abnormal changes and 
laboratory tests must then be used to determine them accuratelv 
Then too the obvious difficultv m taking food after operations on the 
gastrointestinal tract complicates the problem of handling these al 
ready handicapped patients This is best illustrated by the alieadj 
starved patient and the diabetic person 

PREOPERATIVE PREPARATION 

General Measures— The preparation of the patient for operation 
should begin with a survey to determine the presence and extent o 
other abnormalities which might influence the outcome For our pur 
poses this can be limited to correctable pathologic conditions such as 
dehydration anemia hypoproteinemia, avitaminosis and 
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tention Cardiac conditions and nephritis might be included in this 
category to the extent that they are correctable Only the problems 
that have a specific relationship to gastrointestinal disease will be dis- 
cussed at some length in this paper 
Nutritional Status— The body weight is frequentlv sufficient to de- 
termine malnutntion but sometimes the weight lost during the pres- 
ent illness IS more significant Blood studies should be done m every 
case H> poprotemcmia is difficult to determine clinically unless edema 
IS present although it may be guessed from other evidences of starva- 
tion If there is any evidence of malnutrition, estimation of plasma 
proteins is always indicated The need for vitamins is more difficult to 
determine unless the patient presents clinical signs, for quantitative esti- 
mations are impossible or difficult except for cevitamic acid (vita- 
min C) Since the important vitamins can be easily supplied, it is 
customary to give them preoperatnely to all patients with any dis 
turbance in nutrition, even though it is minima! Such an attitude is 
not unreasonable, being based on the frequent occurrence of frank 
deficiencies in these patients and their knowm beneficial effect on the 
general condition and on wound healing Vitamin C deficiency par- 
ticularly, influences the latter but other nutritional factors, such as 
h> poproteinemia, also play a part 

The correction of dehydration and nutritional deficiencies is our first 
duty in the immediate preoperativc preparation An adequate diet is, 
of course, the best way to accomplish this although other supple- 
mentary measures are often necessary because the disease makes proper 
intake and utilization impossible Sometimes, too, the period of re- 
habilitation can be shortened by using every approach to the problem 
—an important consideration when delay is contrary to the best inter- 
est of the patient Blood transfusion serves several purposes It is the 
quickest wa> to correct anemia but it also supplies protein and is 
therefore useful m hypoproieinemia, however, for this alone, plasma 
IS as effective The diminished pbsma proteins are not alwajs restored 
in direct proporuon to the plasma admimstered This seems to depend 
on the amount of depletion An explanation is offered in the work of 
Sachar, Horvitz and Elman^ who found evidence that a loss of I gm 
of protein from the plasma indicated a concomitant loss from tht 
tissues of about 30 gm When body proteins are being replenished 
the partition is approximately the same, the tissues taking about thirty 
times as much as is retained in the plasma This accounts for the slow- 
ness with which severe hv poproteinemia is overcome The amount of 
protein supplied hj plasma or blood transfusions can be estimated eas 
ily, being about 7 gm for each 100 cc Obviousl), large amounts will 
be necessary to restore the plasma proteins to normal when the de- 
ficienc> IS great Commercial amino acids especially prepared for this 
purpose have proved valuable These building stones of proteins are 
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given mtra\cnously m a 5 per cent solution ^\lth 5 per cent destiose. 
Few reactions will occur if administered slowlj Although exactl> how 
much IS transformed into protein is not 1 nown there is much en 
dence that it is possible to keep patients in nitrogen balance by this 
method Ammo acids can also be gnen by mouth in powder form 
Correction of \ itamm deAciencies has been rendered fairly easy by 
the large number of pieparations both for oral and parenteral use If 
there is any question of tnalnucricion or specific vitamin deficiency 
commercial \itamins should be gnen preoperatively The accompany 
mg tabulation by Jolliffe and Smith* may serve as a guide 


DAILY DOSAGES OF VITAMINS FOR SPECIFIC DEFICIENCIES 
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continuous suction for at least t\\ entj -four hours On the other hand 
there is little reason to bedevil the patient uith these measures when 
the stomach empties rapidly and secretes quantities of free actd-a 
situation usually present in the patient with duodenal ulcer who is to 
hav e gastric resection Most surgeons now prefer a tube in the stomach 
at the time of operation even though there is no stasis This does give 
better control over the stomach and allows removal of liquid or air 
that may have accumulated since the morning lavage 
It has long been known that the normal fasting stomach is relatively 
sterile Converselj, the bacterial content increases with obstruction 
and reduction in the acid secreted The normal condition m an ab 
normal stomach can best be stimulated by preventing stasis and sup 
plying hydrochloric acid up to a maximum of 0 5 per cent— approxi 
mately the strength m pure unaltered gastric juice In the absence of 
obstruction but with a low acid secretion, particularly of free acid, 
the patient should be given 15 to 30 drops of dilute hvdrochlonc acid 
with each meal 

As already statedi in all patients with any degree of obstruction, the 
stomach should be hvagcd before operation and m most instances the 
tube should be left in place The absence of free acid is indication for 
the addition of hydrochloric acid to the water so used, making it a 
0 5 per cent solution Those patients with obstruction should be giv cn 
a special diet that can pass into the intestine or, if this is not possible 
resort must be had to suction by tube The degree of obstruction 
will determine which measure is required It is often possible to carrj 
a patient with partial obstruction along fairly well by limiting his in- 
take to fluids Lemonade provides fluids, carbohydrates and sugar, in 
addition, hydrochloric acid may be added m quantities necessary to 
make the final solution 0 5 per cent A pitcher of this can be set b\ 
the patient’s bed and he is told to dnnk as much of it as he can Eggs, 
thm broth, gruels, thin porridge, cereals, custards and gelatin can be 
added as tolerated The patient who vomits on such a diet has a high 
degree of obstruction and operation should not be long delayed 
Preparation Small Intestine —The main preparation of the small in- 
testine consists m having it relatively empty for operation This may 
be accomplished in three ways, depending on the degree of stasis 
present If intestinal function is essentially normal, withholding ev er> - 
thing by mouth will usually insure the desired result Ordinarily, a 
light evening meal is served and water is allowed until midnight, but 
if one IS particularly anxious to have a deflated intestine, these periods 
may be lengthened by four to six hours Water m moderate amounts 
produces comparativ ely little distention although the air taken m with 
It can bring about this undcsired result Another method of reducing 
the contents of the small intestine is continuous gastric suction, the 
limitations of which ire best reili/ed if the mechanism of its action 
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li understood Thus, the most important effect on the small botvelis 
obtained b> remotmg most of the liquids poured into the stomach 
In this stay, the material reaching the intestine is drastically reduced 
The second way is by remosal of the material brought into the stom 
ach by reverse peristalsis Howeser, unless well developed obstruction 
IS present, the amount of marerijl removed from the jejunum and 
ileum IS not great Here again, it is true that some benefit is obtained 
by depriving the lower tract of that amount of bile and pancreatic 
secretion that is regurgitated into the stomach There is little doubt 
that the best method for aspirating the jejunal and ileal contents is 
by means of the MiUer-Abbott tube When the bag can be gotten 
past the pvlorus it descends into the lower intestine which threads 
Itself on to the tube as each segment is collapsed 

One of the difficulties with the MiUer-Abbott tube is getnng the 
bag past the p> lorus It is often necessary to manipulate it under the 
fiuoroscope and sometimes having the patient he on the right side 
will be of aid The administration of antispasmodics and water often 
help The best routine consists m insetting the tube into the stomach 
(care being taken to prevent coiling, with the fiuoroscope rf neces 
sarv ) and having it adv meed one inch an hour When it reaches rhe 
pylorus, a little water b) mouth sometimes helps 

Preparafton of the Colon— The colon is no evccption to the pnn 
ciples alreadv discussed Here, however, the bacterial content is cv 
trcmelj high and at times the material becomes inspissated and fomis 
solid masses capable of producing mechanical effects, for this reason 
the preoperatne preparation takes on additional significance When 
the colon is able to evacuate itself, its contents will depend a good 
deal on the intake by mouth, for this reason, it is well to have the 
patient on a low residue diet and to restrict eating immediately prior 
to operation The ev cning meal can be limited to liquids without milk 
and no food should be given thereafter until after operation Such 
measures must be more drastic if obstruction exists The Miller Abbott 
tube may prove helpful m the small intestine and thus prevent residual 
material from entering the colon or the tube ma> be allowed m 
descend to the obstruction permitting almost complete decompression. 
When such steps are necessary, some t>pe of colostomy is usuallj 
required 

Cathartics in the presence of colonic obstruction are geneit/A’/ wn. 
tramdicated In a few cases with partial obstruction in which fees 
material is actuallj getting through, small amounts of milk of magnesia 
Will often be toJerared and will help to keep the material liquid How 
ever, increasing obstruction does not demand increasing the cathartic 
Generally, cathartics arc contraindicated in the presence of obstruc 
non Although enemas are helpful m evacuating a more or less nomii 
colon, thev are of less \aUic when there is interference of fiioctn’ii 
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Hence, enemas are of great importance in the routine preparation of 
surgical patients but are of secondarj^ \a!ue if disease of the colon 
exists Indeed, some surgeons order enemas rarely, except in the rou- 
tine preoperatne preparation This, perhaps goes too far If boA'cl 
function IS diminished, an enema can be given the preceding mght 
and the morning of operation More than this is not necessary unless 
some impaction is present, a partial obstruction exists, or the patient 
is suffering from severe atony Generally, an enema the night before 
or the morning of the operation is routine for operations on the upper 
part of the gastromtesunal tract 

Attempts to reduce the bacterial flora of the colon met with little 
real success until the sulfonamides became available Now, there are 
several compounds that act m this wav, the most effective being suc- 
cmylsulfathiazole and phthal) Isulfathmole These drugs reduce the 
coliform bacteria and the clostridia in the colonic contents A high 
concentration of sulfathiazole in the blood is rarel> produced and there 
are few toxic reactions unless the patient is particularlv’ sensitive A 
mild laxative action is brought about and the stools lose much of 
theu: odor Most observers feel that preparauon of the bowel m this 
way materially reduces the complicauons and tends to make stage 
operation unnecessar> 

Succin> Isulfathiazole or “sulfasuxidme ’ is probabl> the most pop- 
ular of these drugs at present Some recommend that it be given for 
one vv eek preceding operation but in most instances it is felt that three, 
four or five da>s is enough for preoperative preparation It proves 
effectiv e in doses of 0 04 gm per kilogram of body w eight ev ery four 
hours ^ Another recommended method for determining the dosage is 
to giv e daily an amount equal to 0 5 gm per kilogram of body w eight, 
the initial dose being one half this amount, thereafter the daily amount 
IS div ided equall} into slx doses The separate and dailj dose w ith this 
latter method is higher than the former There is a grow ing tendency 
to give smaller amounts, for example, 2 gm ever}'- four hours The 
bowels should move daily while the drug is being given, hence, enemas 
or colomc irrigations are at times indicated 

POSTOPERATIVE CARE 

Immediatelj following operation the patient, of course, requires the 
closest nursing care which should be directed mainly by the post- 
operative orders It is ccrtaml> a mistake to attempt a set of orders 
that will cover the entire hospital sta>, however, specific orders for 
the next twelve hours should be written dowm 

Intravenous Fluids— At present, most patients having major gastro- 
intestinal operations will be given fluids intravenously during the 
operation and it is often necessary to continue them afterward The 
problem of fluid balance is sometimes complicated, to handle it prop- 
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erly the intake and output should be carefully charted A special chan 
for this purpose is helpful (Fig 444) It will be seen that there is a 
space to enter the amounts administered or lost and when these are 
added together the total output can then be easily balanced aga nsi 
the intake It is onl> by some such method that requirements can be 
anticipated especially in those msrances m which there is an excessne 
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F e Method of chart ii(. intake and output of flu ds 


loss from the stomach or the bowel The urinarj output remans 
reliable guide to adequate h} dnition A patient haung continuous g 
me suction usuallj requires about 3000 cc intrai enousn eie 
tiventj four hours This is gnen as 2000 cc of 5 per cent 
and 1000 cc of 5 per cent dextrose in physiologic saline wlu ^ 
Patients requiring infusions but not losing gastric juice can be g 
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1000 cc of saline solution every second day Coller* is probably right 
in believing that there has been a tendency to give too much sodium 
chloride Blood chloride and carbon dioxide combining power deter- 
minations should be done if there is an excessive loss of gastric juice 
or fluid by diarrhea 

Sedahves —Morphine is still the best analgesic Its ad\antages are 
better known than its disadvantages The latter are taken up m the 
discussion on postoperative ileus and also under the prevention of 
cofnplications It is sufiicient to state here that each case must be in- 
dividualized according to the age, genera! condition, amount of pain 
and complications already existing The same is true of the barbitu- 
rates, uhich are generally more efficacious as hypnotics but m addi- 
tion allay apprehension and dimmish the vomiting reflex 
Postoperative Ileus— Some degree of ileus occurs after almost all 
laparotomies It may be mild persisting for a short time or it ma> be 
more prolonged, it may invohe onl> a small percentage of the intes- 
tine or It may be mote generalized Treatment lies largely in eliminat- 
mg the cause Thus, minimizing trauma to the intestine (handling, ex- 
posure) Will go far toward its prevention, and therapeutic efforts 
against bacterial pentonius will shorten its duration Of more interest 
in the present discussion is the prevention of distention, which itself 
delays or prohibits the return to normal function 
Wangensteen and his associates® ® have shown that approximatelj 
70 per cent of intestinal gasses consist of nitrogen, which can only be 
derived from the ingested air The amount of air taken into the stom- 
ach during various operations has been measured and was found to be 
at times as much as 1000 cc ’ Eating and drinking are also accom- 
panied by swallowing significant amounts Obviously, it is important 
to prevent these gasses from enteirog the intestine This can largely 
be accomplished after operation jf the patient abstains from taking 
anything by mouth It is amazing how well most patients will get along 
under this regimen but it is also remarkable how difficult it is to carr> 
this out To be most effective, anything that will cause swallowing 
should be forbidden but it is hard to get full cooperation from the 
patient, his family and the nurses Continuous gastric suction, which 
accomplishes the same thing b> removing fluids from the stomach 
presents certain advantages In the first place the patient may then 
take some liquids by mouth for the> are removed b> the tube Thi«; 
makes him feel better Then, too, sucuon removes the gastric and re 
gurgitated duodenal contents which would descend into the intestinal 
tract or would be vomited Once the material has gotten into the in 
testme, decompression is best earned out by the iMiller-Abbott tube 
The place of drugs, enemas and diet m the treatment of postopera 
tive or paral>cic ileus poses questions on which there is no unammitv 
of opinion— and practices differ accordinglv Puestow" showed that 
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drugs -w hich stimulate the small intestine hav e an inhibitory effect on the 
colon and that the conv erse is also true The first problem, therefore 
IS to determine which parr of the intestine is to be stimulated Neostig 
mine (prostigmme) is the drug of choice for its stimulator) acuon on 
the small intestine and pitrcssm is the best to bring about the same 
result m the colon Morphine increases the muscular tone of the small 
intestine but, at the same rime, dimimshes the activity of the colon. 
There is evidence also that the dosage of the various drugs determines 
the mode of aetTon on the intestinal tract 
There is a growing opimon that efforts should be directed toirard 
remed)ing the cause of ileus rather than attempting to stimulate the 
intestine flxperience demonstrates the difficulty m obtaining func 
f/on m (he presence of scat e pcncomas and indeed ic is doabtfa} thst 
this would be to the patients best interests So it is too with the ileus 
that occurs from the trauma of laparotomj 
In the great majorit) of cases the intestine will function proiidcil 
active peritonitis is not present, disrenrion is controlled and the im 
mediate effects of trauma hate passed We can do much to obviate 
these factors Penicillin and the sulfonamides provide a powerful 
weapon against peritonitis and modem operam e technics arc hrgel) 
planned around a minimization of trauma In addition, we have con 
tmuous gastric suction and the Aliller-Abbott rube The problem u 
well illustrated m patients with bacterial pentonitis Here, som« 
paralysis occurs but if the intestinal tract is not allowed to become 
distended while the infection »s active, normal activitj is resumed as 
soon as the process subsides Such patients are treated from the begin 
ning with continuous gastric suction or with the Miller Abbott tube 
if there IS alread) great intestinal dilatation Little occasion will bt 
found to use drugs if these measures are tboroughl) earned out The 
same may be said about cathartics and enemas 
The practical application of these measures may be summed up by 
stating that stimulaung drugs, cathartics and enemas have little value 
in the treatment of ileus Their mam usefulness will be found in w^es 
of the constipated patients confined to bed After operation it often 
happens that the intestine regains function and the patient passes gas 
freely but there is a delav in the first bow el mov cment, vv hen this haj> 
pens, an enema or a mild cathartic w lU often bring about the 
result Not infrequently, these measures will be requmed again bu 
this js not peculiar to the postoperative period It will be found tna 
the same patient that requires repeated enemas or cathartics wou 
have had to hav e them if put to bed when m his usual health 
In practice the state of the gastrointestinal tract is best / 

from easily determined evidences of function The persistence 
tiTupamtes obv lously is indicative of a disproportion betw cen the i 
rahe and output of the intestinal tract Also the passace of 
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fecal materni from the rectum means that propulsive force is present 
Many ph> sicians lay much stress on the auscultatory signs elicited o\ er 
the abdomen as evidence of intestinal activity These are frequently 
tery helpful especially as an early indication of activity but, from a 
practical standpoint, nothing gnes better cMdence that the intestine 
can function effeemely than the spontaneous passage of flatus or 
fecal material If ileus is present, the phy sician should ask if anything 
has been passed from the rectum An affirmative answer denotes that 
the patient can take liquids by mouth and if the ileus has been minimal, 
a soft diet can often be tolerated As intestinal mo\ ements improv e, the 
diet can be further expanded There is no doubt that the patient re 
cot enng from paralj tic ileus is more comfortable if the intake b\ 
mouth IS restricted until it can be easily handled by the intestine It 
IS in this stage during which recot ery is taking place that enemas or 
stimulating drugs will have most effect, but they are not frequently 
required because the intestine will then quickly regain its normal ac- 
tion unless distention with food and gas is produced by injudicious 
feeding As mentioned before, an enema ttiH sometimes be of aid in 
the first bowel motemenc 

Dieh— Follotting operations on the stomach and duodenum the 
feedings should be carefully controlled Most surgeons now prefer to 
lea\e m a tube and employ continuous suction, others only insert the 
tube once a dav for the first few days to discover any accumulation 
while some employ these measures only when definitely indicated 
All agree that little should be given by mouth at first and suction is 
indicated if there is stasis soon after operation When suction is m 
progress water in small amounts is allowed for twenty four hours 
after which two ounces of water, tea or thin broth can be given 
etery taao hours It is well at this stage to determine whether reten 
tion is occurring by comparing the intake avith the output from the 
suction tube if more is swallow ed than comes back through the tube 
ft IS an indication chat some of the fluid is passing Another method 
IS to clamp the tube for three and a half hours and then unclamp it 
for one half hour, this enables one to compare the amount taken in 
'vith that obtained by suction during the half hour period This is 
perhaps a more exact method and will pro\e very useful Once fluids 
go through the upper tract freely, the same liquids can be increased 
by 1 ounce for every tw o hour feeding each day, usually by the sixth 
day It IS not necessara to limit the amounts allowed and a soft boiled 
morning and night will be well tolerated The following day a 
feeding of cereal m the middle of the day is added, this schedule is 
continued until the ninth day, when a soft diet can be begun There 
IS little reason to make further changes until tavo w eeks have elapsed 
from the time of operation This regimen may be modified m many 
"ays In poorly nourished patients requiring proteins, egg white can 
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be given a& soon as liquids are well tolerated, or anuno acid prepau 
fions can be given b> mouth In the later periods also the diet can 
be changed to increase the caloncs and proteins without changing its 
bulli and consistency 

In the early management of these cases many surgeons merelj con 
tmue uninterrupted gastric suction for forty-eight hours or longer 
and then determine whether hquids arc tolerated There is no objtc 
tion to this provided the fluid and elcctroljte balance is maintimed 
Since the patient is able to talcc little protein during this earl> period 
if hypoproteinemia exists, effort should be made to correct it as soon 
as possible by the admimstration of plasma transfusions and amino 
acids intravenously or orally 

Liquids occasionally fail to pass through the upper part of the 
gastrointestinal tract due to a nonfunctiomng stoma This situation 
sometimes persists for two weeks or more, being due to faultv technic 
or hypoproteinemia Treatment consists in continuous suction and 
correction of the underlying cause when possible 

TTie management of the diet for patients having had operations on 
the small intestine is relatively simple In a large measure one can be 
guided by the accompanying ileus A tube in the stomach with con 
tinuous suction for the first two days at least is a good precaution if 
the operation has been of an> magnitude After that the intake bv 
mouth IS regulated by the abilitv of the intestine to handle the fluids 
and gasses as show n by the absence of distention, auscultatory phenom 
enon, and the movement of gas through the met At times, caution n 
justified in ev aloating the latter because the colon may begin its motor 
function before the affected segment of small intestine Usuall>, how 
ever, not much time elapses benv cen these two events if no mechanical 
obstruction is present 

Much the same can be said regarding management of the patient 
having had an operation on the colon Here again, the object « to 
keep the intestinal tract proximal to the invoK cd area deflated unti 
fecal material can pass that point It is well to begin with at least 
cw enty-four hours of gastric suction, a longer period is usually re 
quircd A safe plan is to continue this until the gas is expelled irom 
the rectum, then give water, tea and broth If this is well tolerate 
the diet is expanded but milk is forbidden until the patient is 
estabbshed on a soft diet. A soft diet should never be given before 
fifth day and it is usually better to delay longer if there is an} dou 
as to how ic Will he tolerated Each case must be individualized 
will be found that hunger, the absence of distention and the pa S 
of gas from the rectum will prove the most reliable guides to ma 
agement Generally, cathartics are to be avoided bur when it has 
demonstrated that intestinal contents are passing small amoun 
mineral oil are helpful m preventing impactions 
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Prevention of Complications —It has been long recognized that fol- 
lowing laparotomy the patient generally tends to lie on his back and 
deep breathing and coughing are largely avoided particularly after 
operations on the upper part of the abdomen Atelectasis and pneu 
monitis are related to the diminished respiratory excursions, hence 
anything which will correct this will lessen the incidence of pulmo- 
nary complications Forced xoluntary coughing will bring up retained 
bronchial secretions, thus decreasing the chances for atelectasis It is 
for these reasons that all patients following laparotomy should be 
made to turn frequently and take deep forced respiration, especialli 
during the first few days following operation Coughing is insisted 
upon if there is any abnormal secretion Large doses of morphine are 
a\oided especially m the aged because it diminishes the respiratory 
rate and the cough reflex Of imponance also are preventive meas 
ures against thrombosis and embolism These consist chiefly of ade 
quate hydration, movement of the body and legs, and the avoidance 
of Fowler’s position 
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PREOPERATIVE AND POSTOPERATIVE CARE OF 
PATIENTS WITH THYROID DISEASE 

I Leonard Dixon, M D , F A C S * 

The greatest cause of a high operative mortality rate in patients 
suffering from thyroid disease may be attributed to errors m (1) pre 
operative preparation, (2) choice of time for operation and (3) post 
operative care The management of these patients as indniduab is 
probably more important than in most otlier conditions. Such patients 
often present therapeutic problems and should he entrusted only to 
those capable of rendering competent treatment The internist and 
surgeon should cooperate in the preparation of the patient for opera 
tion, but the final decision as to time and extent of surgical intcrven 
tion should be left to the surgeon’s judgment 

PR60P6RATIVE PMPARATION 

A careful history should be elicited, \\ ith particular attention focased 
on associated pathologic conditions such as diabetes, early signs of con 
gestive heart failure, angina pectoris, coronary occlusion, renal dim- 
age and tuberculosis It is of utmost importance that these conditions 
be recognized early and treated effectively Likenise, a careful and 
complete physical examination should be done The size of the thyroid 
gland and its consistency , and the mobility or fixation of surrounding 
tissue should be noted ind carefully foUoued during the preopwame 
management 

A roentgenogram of the chest should be made routinely on patienc 
with medium sized or large goiters The film will show an mtrathoracic 
mass when present and might make one suspicious of a mahgnanc) 
It will demonstrate a substemal or retroclavjcular gland and also sho" 
the position of the trachea Deviation of the trachea or even the larynx 
from the midhne is of importance. The cardiac shadow will also be 
shown The severity of the disease and coexisting pathologic condi 
tions are most important factors in planning the extent of the opera 
tion The size and position of the gland arc also important because ot 
the possible technical difficulties to he met at the time of operation 

Lary ngeal examination of the vocal cords should be do ne routinely 

From the Department of Surgery, School of Medicine, Tulane 
Louisiana and the Section on Genml Surgery, Ochsner CUnic, New One 
Louisiana 
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both before and after operation It is definitely indicated m all cases of 
suspected or proved mabgnancy of the thjroid gland 
The modem management of thyrotoxicosis is frequently dependent 
upon certam laboratory methods which alone reveal some of the asso 
ciated conditions The degree of impaired hepatic function, as indi 
cated b> the hippunc acid test, has been found to be almost imanablv 
in direct relationship to the seventy of hyperthvroidism as determined 
by the basal metabolic rate and the clinical estimate of the patient The 
galactose tolerance test is of definite aid in confirming the diagnosis of 
h> penh> roidism as vv ell as in supplv mg suggestiv e cv idence of hepatic 
damage m borderline cases The ccphalin cholesterol flocculation test 
may be of value in determimng the extent of hepatic disease Deter 
minations of the icterus index and serum bilmibm are at times valu 
able in indicating the degree or even m revealing unsuspected existence 
of hepatic damage which occurs as a sequel to hv'perthy roidism There 
is reciprocal relationship between the average elevation of the basal 
metabohe rate and the average lowenng of the blood cholesterol level 
Blood iodine determination may furnish imponant information con 
cermng the approximate time for and the extent of operation and may 
suggest which cases are most hkelv to recur The basal metabohe rate 
IS perhaps one of the most useful laboratory’ aids in determining prog 
ress in hyperthyroidism as well as the time for operation Although 
the basal metabolic rate is a valuable laboratorv aid it is reliable onlv 
when It corresponds to the clinical findings Too much confidence 
cannot be placed in any one test, nor can a test replace clinical expen 
ence or diagnostic ability The responsibility for decisions as to the 
course of therapy depends not on the results of the test per se but 
on the judgment of the physician 

The prcoperativ e preparation of patients w jth goiter includes resr, 
the administration of sedatives iodine or thiouracil or both, estrogenic 
substances, calcium adequate dier, fluids vitamins and transfusions 
survey of cardiac status, including an electrocardiogram, complete 
blood count, protein determinations with albumin globulin ratio, rou 
tine unnalysis, and repeated basal metabohe determinations 

Rest —The rest must be both physical and mental The sev erely toxic 
patient must be hospitahzed for the preoperative preparation whereas 
the patient with mild toxicity may be ambulatory during this period 
The room should be quiet and comfortable Air conditiomng may be 
advantageously employed to insure rest Visitors must be few and 
carefully selected Since few nervous patients bear isolation well some 
well chosen V isitors should be allowed The visit should be terminated 
before the patient becomes irritated or exhausted Mental rest is im 
portant. It should be remembered that a psychosis may develop m 
these patients Apprehension and emotional instabihty are some of the 
most difficult condiuons to obviate However rest in bed with kind 
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treatment will soon allay apprehension and usually in a few days these 
patients present an entirely different appearance As soon as the pi 
tient shows improvement, he may be allowed to sit in a chair pan of 
each morning and afternoon This not only encourages the patient 
but also shows him how much has been accomplished A few steps 
about the room w ill be sufficient exercise to prevent severe muscular 
atrophy Patients who arc m a crisis or impending cnsis or have 
cardiac decompensation must be confined to absolute rest in bed unnl 
these have been corrected All discussions within hearing distance of 
the patient should be confined to remarks of encouragement A r^ 
sponsible relatn e should be informed of the exact day of his opera 
tion, and the patient should be told the operation will be done as soon 
as bis conditio/} improves $i}fBcient\} to permit ns being safth 
performed 

Sedation —The patient must be urged to spend from eight to ten 
hours in bed at night and to take daily afremoon naps for two oi 
three hours Thyrotoxic patients will invariably need help in obtain 
mg sufficient sleep The routine administration of one of the less harm 
ful sedatives such as bromide, phenobarbital and allied compounds » 
indicated The dosage of these drugs depends upon the toxicity of the 
patient Sodium bromide is probably the sedative of choice and should 
be administered three to four times a day in doses of 15 to 20 grains 
The bromide acts as a psychic sedative and should produce better 
results than the barbiturates, as they are cerebral sedatives Persons 
who hav e receiv cd bromide for a considerable period prior to thv 
roidectomv should, as a safe precaution, have blood and unne deter 
minations because of similarity of the symptoms of hyperthyroidism 
and chronic bromide poisoning An accumulative effect is liWy tn 
follow the extensive use, over a considerable length of time of mem 
bers of the barbital group On the other hand, barbiturates arc suitable 
for intravenous administration and may serve a v cry useful purpose m 
the control of severe excitation Drugs such as chloralhydrate ana 
chlorobutanol which have a deleterious elTcct on the liver, especiaui 
when It has already been damaged as a result of hyperthyroidism ate 
to be avoided 

Iodine —In the preparation of these patients for operation it is um 
versally admitted that iodine finds its greatest usefulness Since the 
introduction of its use bv Plummer, many cases previously considere 
inoperable have been able to receive the benefits of operation Iodio« 
IS generally prescribed in the form of Lugol s solution in dosage o 
from 10 to 30 drops three times daily This is m excess of the organic 
iodine the thyroid can utilize from a theoretical standpoint However 
clirucallv these amounts are often required The maximum respoos 
usually IS obtained from the tenth to the fourteenth day, but 
great individual variation Iodine should not be given except 
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preparation for operation There is a period of maximum benefit fol- 
lowing iodine therapy and if the admimstration is prolonged beyond 
this point, Its therapeutic effect is rapidly lost and a return of the 
symptoms is observed For this reason, it is particularly desirable to 
hmit its uses to preoperative care Patients receiving iodine continu- 
ously may become refractory to the drug and offer difficult thera- 
peutic problems 

Thiouracil — Thiouracil is also of value m the preoperative care of 
some cases of thyrotoxicosis According to Astvvood^ and others, 
thiouracil inhibits synthesis of the thyroid hormone and also increases 
hyperplasia m a patient suffering from hyperthyroidism It, therefore 
produces a hyperplastic nonfunctiomng goiter, whereas iodine, in 
contrast, reverses the disease anatomically by inducing involution 
Therefore, as suggested by Moore and his associates,^ there is a rational 
basis for combining the tvvo drugs in the preoperative management of 
thyrotoxicosis We believe thiouracil has a definite place m the pre- 
operative management of the severely toxic and the lodme-fast patient 
It possesses the disadvantages of producing toxicity occasionally and 
requiring a much longer interval to reduce thyroid toxicity It has 
been our experience that the hyperplasia is accompanied by increased 
vascularity and friability of the gland, which greatly increases the 
technical difficulties at operation A toxic patient who has been re- 
ceiving iodine for a long time has a greater storage of colloid in the 
thyroid gland and will respond to thiouracil much more slovvij than 
a patient who has not taken iodine These patients must be hospital- 
ized The blood picture and the clinical condition must be followed 
carefully m order to avoid compbcations Our experience \v ith it as a 
preoperative measure has been limited to a few cases Thiouracil (0 2 
gm ) was administered to these patients three times daily until a defi- 
nite response has been obtained The dosage was then reduced to 0 2 
gm twice daily until about ten days or two weeks before operation, 
then further reduced to 0 2 gm daily until the day of operation Iodine 
m doses of 10 drops three times daily was administered for the last 
ten days or tvvo weeks before operation The results from this thcrapj 
have been very gratifying and the postoperative convalescence has 
been smooth and uneventful We have encountered no severe com- 
plications 

Estrogens— The estrogenic substances are of value in the preopera 
tive management of thyrotoxicosis The rationale for the administra 
lion of estrogen is based upon the fact that it inhibits elaboration of 
the thyrotropic hormone of the anterior pituitary gland Storck and 
Holcombe^ hav e shown that patients placed on our regular preopera- 
tive regimen without iodine, until the pulse rate reaches a plateau or 
becomes approximately stationary, will show a low ering m pulse and 
basal metabolic rates b\ the administration of estrogenic substances 
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alone Continued administration of estrogenic substances without 
iodine showed a rise m rates, this suggests that refractoriness may 
occur if admimstcrcd over too long a period 
In a group of patients whose basal metabolic rate averaged plus 477 
(one fourth of whom were iodine fast at the time of admission) it 
was shown that the peak pulse rate on the first postoperative daym 
the estrogen treated group vvas lower than was the average pulse rate 
in a similar control group * llic administration of estrogenic substances 
IS warranted in the severe cases of hyperthyroidism and in the iodine 
fast cases We gi\ e 1 mg of stilbestcrol three times daily for a penod 
of fi\ e to eight da> s before operation 
Calcium —Thyrotoxicosis is associated with a great increase in cal 
ctum excretwn and there is aidcncc tbsc a dedcicncy of cskiam my 
play a part in hyperthyroidism We believe that the admimstration of 
calcium should be included in the preoperative preparanon of the 
hyperihyroid patient Calcium gluconate or lactate is an excellent form 
m which It can be administered However, adequate amounts of vita 
mm D should be given to insure proper utilization of the calcium 
Diet —The diet should include large amounts of carbohydrates and 
proteins Patients with hyperthyroidism because of mcrcascd raetabo* 
bsm frequently burn liver glycogen which becomes replaced by fat 
The carbohydrates m the diet restore liver glycogen, which results w 
the loss of abnormal fat withm the liver Proteins aid in the storage 
of glycogen m the liver and must be present m quantities sufficient to 


le 

nutritional balance be restored to normal and a gain m weight ob 
tamed In the occasional patient who cannot eat the intravenous ad 
mimstration of glucose and ammo acids will supplant the oral mtthf 
and increase the caloric consumption Obviously tea, coffee and aico 
holic beverages should never be allowed Smoking should not be per 
mitted because it produces a chronic irritation resulting m broncho: 
rhea which predisposes to atelectasis We insist that all patients retram 
from smoking for two weeks before operation Fats may be given m 
small amounts However, excessive amounts are undesirable as tney 
tend to produce gastrointestinal disturbances and diarrhea 
Fluid IntaVe —The total fluid intake should be large enough to 
a urinary output of 1000 to 1500 cc every twenty four hou^ ^ . 
fluid intake of patients with congesnve heart failure must 
accordingly until cardiac compensation has been restored Trans 
sions of whole blood or plasma are administered according ro 
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blood count, serum protein determinations and the albumin globulin 
ratio 

Cardiac Therapy —Auricular fibrillation is the most frequent t>pe of 
cardiac arrhythmia encountered It is present m practically all cases 
of congestne failure and m many that shou no cMdence of failure 
This should be corrected with the cooperation of the internist The 
present trend is awa\ from quinidine therapy preoperativelv in pa- 
tients who do not regain normal rhythm because postoperatnely in 
almost all of them fibrillation w ill occur w ith quimdine 
Vitamins —Thiamine chloride aids m oxygenization of the cells, in- 
creases the tonicity of the intestines and stimulates the appetite It is 
our routine to give 5 to 10 mg three times daily The need for vita- 
min K in the preparation of the patient with hyperthyroidism accom- 
panied by jaundice has been demonstrated Prothrombin determina- 
tion should be made and Mtamm k administered if indicated 

Preanesthetic Medication —The immediate preoperative medication is 
important in allaying apprehension and making smooth anesthesia pos- 
sible The night before operation, phenobarbital, grams, or pento- 
barbital sodium (nembutal), I VI grams, should be administered Mor- 
phine, V4 grain, with scopolamine Vise gram, should be given forty- 
fit e minutes before operation The advantage of scopolamine over 
atropine as a preanesthetic drug is that scopolamine causes less inspis- 
sition of bronchial secretion and is more effective because it acts 
synergistically with morphine m depressing the cerebral cortex. It 
produces a more profound amnesia and tends to counteract the de- 
pressing effect of morphine upon the respiratory center 

TIME OF OPERATION 

The decision as to the proper time for operation is extremely im- 
portant in the treatment of set ere thyrotoxicosis It can generally be 
made with a careful evaluation of changes in weight, pulse rate, basal 
metabolic rate, freedom from complications such as jaundice, diarrhea 
anorexia, vomiting, other conditions such as diabetes, and the general 
appearance of the patient The history of a previous psychosis and 
the immediate condition of the cardiorenal and hepatic systems must 
be considered Except m mildly toxic sRiges, a gain m weight is ex- 
tremely desirable and usually possible A resting pulse rate of 110 or 
below may' be considered safe The basal metabolic rate which should 
become progressively lower or stationary and preferably below 50, 
may be misleading as to the degree of toxicity and should serve only 
as an adjunct to the clinical findings However, if it does not corre- 
spond to the clinical findings, the test should be repeated In the final 
analysis clinical judgment is necessary to determine when the patient 
IS ready for operation 

Because of the psvchic factor in hyperthyroidism we are convinced 
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char the goiter should be “stolen’ (as suggested by Crde), and for 
this reason the patient is not told when he is to be operated upon 
On routine rounds, the night before the contemplated operation the 
intern is instructed m the presence of the patient to draw blood for 
blood chemistry and if the results arc satisfactory the operation can 
be done m seseral da>s The morning of the operation the intern 
appears m his usual uniform (not in his operating clothes) and inserts 
a needle into the vein supposedly to secure a sample of blood but 
instead injects enough sodium pentothal to produce narcosis At the 
same time the anesthetist is outside the room and, as soon as the pa 
tient IS asleep, takes charge of the case The patient is taken imme 
diately to the operating room and given an inhalation anesthetic WTien 
he aw al ens his th> roid has been removed 

POSTOPERATIVE CARE 

The postoperative therapy begins as soon as the incision has been 
closed A snug compression bandage of machinists waste should be 
applied evenly to exert slight pressure over al! areas which have been 
undermined or exposed, and this should be held m place with adhe 
sive npe This type of bandage aids m supporting and secunng im 
mobilization which adds to the patient’s comfort The anesthetist 
should see the patient safely into bed and make certain the airways 
are free from obstruction If there is any doubt, he should remain 
until breathing has become comfortable and easy Morphine is the 
most valuable drug for the control of discomfort and restlessness dur 
mg convalescence from thyroidectomy, Vi grain should be adminis 
tered as indicated, depending upon the patients age, weight and 
degree of toxicity Sedativ es should be gi\ cn m large enough quanu 
ties to insure an adequate amount of sleep Sodium luminal (2 grams) 
should be given for restlessness, nausea or insomnia The patient should 
be placed in the prone position until he has reacted from the anes 
thetic and then should be placed on a low back rest 

Fluids and Vifamms —Fluids which were administered during the 
operation (e' " 

operatively 
thousand to 

the first twenty-four hours posioperativ eV depending 
ity of the thyrotoxicosis In the severely toxic patient 1 gm of potas- 
sium iodine or 30 to 40 mmms of Lugols solution should be intro 
duced m the first infusion bottle Five hundred milligrams or 
C and 50 mg of vitamin Bj should be included in the second , 
of glucose The exact amount of fluids administered should 
upon the degree of toxicity, the size and age of the patient and ass^ 
ciated conditions such as cardiac decompensation A deficiency 
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Vitamin C ^^lll interfere with collagen formation and delay wound 
heabng 

Oxygen —The temperature, blood pressure and pulse should be re 
corded every thirty minutes for the first three to six hours All toxic 
patients should be given oxygen for the first twelv e hours postopera 
tuely We usually administer oxygen through the Lombard mask 
which though not extremely efiicienr, is comfortable to the patient 
Oxygen may be administered by the nasal catheter, B L B mask or 
tent An advantage of the tent is that it can be refrigerated How- 
ever, It has been our experience that most patients do not like a tent 
and we seldom find it necessary to utilize refrigerated oxygen An 
air conditioned room would be a valuable adjunct to help control ex 
cessive body temperature 

Patients are instructed to take at least ten deep breaths every hour 
and three to five deep coughs every nvo hours to prevent atelectasis 
and pneumonia Tea without sugar or cream, tap water and fat free 
broth are allowed after nausea has ceased 
Steam Inhalation —We routinely advise steam inhalations containing 
one drachm of compound tincture of benzoin The warm moist steam 
with benzoin vapor lessens the tenacity of the mucus and renders it 
more liquid, this facilitates coughing and expectoration Usually the 
steam inhaler is turned off after thirty or forty minutes and the patient 
allowed to rest for one, two or three hours according to the individ 
ual need 

Control of Nausea and Vomifmg —In recent years we ha\e noted that 
nausea and vomiting seldom occur Occasionally, a patient will vomit 
once or t\vice during the first twelve or fifteen hours postoperamelj 
This is frequently due to the anesthetic or a sensitivity to morphine 
and IS readily controlled by injecting sodium luminal, hypodermicallj 
allowing nothing by mouth except water or chips of ice to reliexe 
the sensation of thirst, and administering intravenous fluids 
Mumng Care —'Nothing -will replace good nursing care A tactful 
nurse can do a great deal to allay nervous tension and fear An effort 
should be made to secure a room in the quietest part of the hospital 
All noises within hearing distance of the patient s room should be pro 
hibited whenever possible No visitors should be allowed until the 
postoperativ e reaction has subsided 
The residual postoperative convalescence is usually uneventful and 
unless complications develop the patient may go home on the third 
to the seventh postoperative day Of course, this depends upon the 
degree of toxicity present at the time of operation 
Posfoperafive Complications —It is of utmost importance to recog 
nize postoperative complications early and treat them adequatel> The 
extent of postoperative care must obviously vary with the condition 
of each individual patient Nevertheless it is imperative that a con 
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scant vigil by a competent and eiq>enenced nurse be maintained during 
the first t\v ent> -four hours The nurse should report anj change in the 
patient’s respiration, pulse, color or temperature 

A disturbing and rare complication is the occurrence of thyroid 
crms” 'Uhyrotd reaction^' ' postoperatne toxeima,” or '‘thyroid 
storm ” This usually de^ elops during the first nv enty four to thirty 
jix hours /ollo\9ing the operation These reactions are usually due to 
inadequate preoperatn e preparation, incorrect time selected for opera 
tion or error in the judgment of the intensity of the h> perthyroidism, 
all of which can be obiiated This complication is characterized by 
extremely rapid pulse, fever, pronounced excitability and even delir 
lum at times The patients usually are restless, noncooperatne, men 
tally alert to ev erj thing that is going on and, as a rule, exceedinglj 
fearful of the outcome of their condition The treatment consists of 
the administration of large doses of narcotics in the form of morphine 
and barbital as indicated, intravenous injection of sodium iodine, oty 
gen therapy, and the use of an air conditioned room if possible Hy 
perpyrcxia must be controlled by utilizing fans, iced towels or bags 
The ice bags should be placed over the temporal, brachial, radial and 
femoral vessels The coolmg effect m these regions is most cffecriic 
for obvious anatomic reasons The fluid intake must be increased up 
to 5000 cc a da} depending upon the patient's body temperature and 
the urinary output As a rule, ingestion of fluids by mouth is seldom 
possible In the patient with severe cardiac decompensation the fluid 
intake must be curtailed to 2000 cc or less depending upon the in 
dividual needs We have not seen a real postoperative ‘thyroid storm 
for sev eral years 

Injury of the recurrent laryngeal nene has always been one of the 
feared compbcations of thyroidectomy We insist that every patient 
have a routine laryngeal examination prcoperatively and postopera 
tively to detect recurrent laryngeal paralysis if present Ordinanly, 
the loss of function of one cord results in temporary loss of the voice 
wluch msy lasc fconi a few day's to sev eraf months Respiration ^ 
little if any affected The patient can be assured that the voice will 
return, because the cord will eventually come to the midline and there 
will be enough tension to obtain a fairly good voice although hoarse 
ness may persist The treatment of unilateral injury of the vocal cord 
therefore, resolves itself into reassunng or comforting the patient Bi 
lateral vocal cord paralysis is a catastrophe which may cause immedi 
ate and serious laryngeal obstruction with obvious inspiratory stridor 
and is an indication for immediate tracheotomy The incision in the 
trachea should be placed low through the second ring of the trachea 
so that cicatrical stenosis wiM not further complicate the laryngM 
obstruction For those patients who are not wilbng to wear a tu e 
submucous resection® of the \ocaI cords should be done If the para 
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) SIS IS due to pressure or edema or mild trauma, the tracheotom\ tube 
can usuallj be remo\ed ■within a few weeks King^ described a proce- 
dure which consisted of transplanting the omoh>oid muscle to the 
base of the arjTenoid cartilage and reconstructing the Ian nx, thus 
widening the aperture between the cords Attempt at suture of the 
se\ ered lar> ngeal nen es is justified and, if done, should be w ithin three 
months 

Fostoperative heifiorrhage is alwa>s preventable but when it occurs 
is probably one of the most distressing complications The hemor- 
rhage may be of tw o tv pes It ma> arise from a large arter) , resulting 
in sudden swelling of the neck, rapid development of d>spnea and 
cjanosis, or it ma> originate in a small vein or capillan ooze which 
ma> cause onl} respiraton difficulty Either of these can collapse the 
trachea If the tracheal wall has been thinned b> long continuous 
pressure of a large, hard goiter, collapse of the trachea is favored with 
resulting djspnea and possible complete obstruction If hemorrhage 
dev elops, it usually manifests itself from the first to the tenth hour fol- 
low mg the operation Sjmptoms of respiratorv stridor demand imme 
diate inspection of the wound with evacuation of the clot and trache- 
otomy if nccessar) If c>anosis remains after evacuation of the clot, 
tracheotom> is imperative 

Another most undesirable postoperative complication is parathyroid 
tetany This complication is produced bj the removal, mjurv or vas 
cular deprivation of the parath>roids h usuallv appears within the 
fint twent>-/our hours after operation but mav not develop until two 
to three weeks later When it develops late, it is probablj due to 
marked fibrosis resulting from excessive trauma at the time of opera- 
tion The earliest s>'mptoms arc tingling of the hands and feet and 
sometimes a drawing sensation about the mouth and nose Carpopedal 
spasm (Trousseau’s sign) maj be present and is produced b\ con- 
stricting the arms above the elbow The earl> manifestations consist 
of restfessness, tachjeanJia, irnca6ilit>, and muscular twitchings, es 
peciallj of the upper extremit> Parathjroid extract (parathormone) 
should be giv en in all severe cases and particularly the acute ones The 
parathj roid extract exerts its maximum effect m four to six hours after 
muscular injection Calcium gluconate should be given intrav enouslv 
Large doses of vitamin D and the calcium should also be given by 
mouth. Oral use of dihv drotach> sterol (A T 10) and calcium as out- 
lined bj MacBr>de^ and others has been effective This regimen con- 
trols most cases satisfactonlj 

Pubmnary coinplications are exceedingly rare and usually occur in 
the form of atelectasis within the first twentv-four to fortv -eight 
hours The condition is usually ushered m with a rapid pulse, rise" in 
temperature to 103* to 105° F, and signs of dyspnea and apprehen 
Sion There mav or mav not be pain on the affected side of the chest 
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The treatment consists of removing the obstruction in the bronchus 
ivhich w usuaJJj' inspissated mucus The pauent should be turned on 
the unaffected side and made to take deep breaths and cough vio- 
lently. This Will usually result in expectoration of a thick plug of 
mucus followed by prompt subsidence of symptoms If this fails, a 
catheter connected to a motor suction apparatus can be introduced 
through the nose into the trachea and, by a combination of tracheal 
irritation and aspiration, the obstruction can be removed If these nio 
measures are ineffectual, a bronchoscopic examination of the bronchial 
tree and aspiration under direct vision arc indicated Recurrent attacks 
of atelectasis may be prevented by changing the position of the pa- 
tient often and encouraging deep breathing and coughing at least once 
each hour 
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COMPLICATIONS FOLLOWING OPERATIONS ON THE 
GASTROINTESTINAL TRACT 

M. M. ZiNNINGER, iM.D.* 

Although complete freedom from postoperative complications can- 
not be achieved, many can be avoided by proper preoperative prepara- 
tion of the patient, by careful operative technic, and by the institution 
of proper postoperative care. FoWowing operations on the gastrointes- 
tinal tract many complications may ensue. If pulmonary and vascular 
complications are left out of consideration for the moment, others 
directly attributable to the operative field or the nature of the struc- 
ures involved remain. 


WOUND INFECTION 

One of the most frequent complications is infection of the abdom- 
inal wound. This may be inevitable as in drainage of intra-abdominal 
abscesses, but in many other instances may be accidental or partially 
avoidable. Some of the factors which are of value in preventing in- 
fection of the abdominal incision are as follows: careful cleansing of 
the skin, covering of the skin up to the incision so as to avoid surface 
contamination, and avoidance of undue trauma to the tissues of the 
abdominal wall. In this clinic it is almost routine procedure to fasten 
towels to the skin edges with Michel skin clips as soon as the incision 
has been made. In long procedures, and especially in those in which 
hollow viscera are opened, the wound itself should be protected by 
pad or other covering laid over the edges. After closure of the perit- 
oneum, it is routine procedure at this clinic to flush the wound gently 
but thoroughly with normal saline at body temperature. The amount , 
of fat and bits of debris that are removed mechanically by this method 
IS at times astonishing, and I am firmly convinced that wounds heal 
more kindly after such irrigation. 

If infection should develop, it can in most instances be controlled 
by opening the incision widely so as to get free drainage, followed 
by irrigation or the use of compresses, or both- Chemotherapy, which 
is better given by general adminstration rather than by local implanta- 
tion, may be of value in infections of the wound, but is rarely indi- 
cated unless other infectious complications are also present. 

From the Department of Surgery, College of Medicine of the University of 
Qncinnad, and the Cincinnati General Hospital. 

• Associate Professor of Surgery and Acting Head of Department, College of 
Medicine, University of Gncinnati; Chief of Surgical Service, Gncinnati General 
Hospital, Associate Surgeon, Children’s Hospital. 

1153 




IlH 


yt \f /WM\G£R 
DlSRUPTJOM OF THE WOUND 
When a surgeon closes an abdominal incision he expects it to heal 
but experience has sho^\n that even with the greatest care a small per 
centage of pounds fail to do so, and disruption of the xvound may 
dev ejop This co/npiicatron tisual/j occurs about the fifth to ninth day 
after operation, often m patients « ho hav e had more or less disten 
tion or u ho hav e not had a smooch postopcratn e course Not infre 
quenrl> the first sign is a serosangumeous discharge from the wound 
and when there is drainage m a wound previously dry, disruption 
ihouid be thought of and fooled for Those who have studied tfus 
problem disagree as to the cause of disruption, though many factors 
seem to he involved Anemia, low plasma protein levels, imperfect 
closure of the wound, xinusual strain such as that produced by severe 
and frequent coughing, infection, and lack of Sufficient vitamin C arc 
sornc of the more important causes At this cJmic, wounds which hare 
broken open are closed with through-and-through wire sutures, ac 
cording to the technic dejenbed by Reid, Zinninger and McrrcH^ 
This may be done under general or local anesthesia The viscera are 
held back by a laparotomy pad, the peritoneum is grasped with 
clamps, and adherent bovvc! or omentum is freed by blunt or sharp 
dissection from the peritoneal surface for about i inch from the edges 
of the incision Wire sutures on a laige, hand sewing needle with a 
cutting edge arc then passed through the entire thickness of the ali 
doimnal wall and after all are placed they' are pulled up individually 
and tw isced fri an attempt to prev ent disruption of potentially infected 
w ounds. ic is more or less routine procedure here to close the abdom 
mal wall with through jnd-through wire sutures following such pro 
cedures as closure of perforated hollow viscera, and other operauoiw 
m which actual or probable contamination of the edges of the wound 
has occurred 

• PERirowns 

Peritonitis is a much feared postoperative complication, for W ts 
often difficult to control and may be fatal It is usuallv evidenced b> 
fever, leukocytosis, prostration, abdominal distention and vomiting 
The distention and vomiting are usually due to ileus which almost 
constant/} accompanies or follows peritonitis When one listens to th® 
abdomen with a stethoscope, peristaltic sounds are absent or mark 
edly diminished If x rays are taken, general gaseous distention is seen, 
often with evidence of exudate between adjacent loops of bowc* as 
shown by separation of the loops (see Fig 445) 

Treatment of peritonitis consists of placing the intestinal tract at 
rest and reducing distention by continuous suction drainage with a 
tube m the stomach or duodenum, suppornv e treatment such as b'oo 
and plasma transfusions, maintenance of proper fluid and eIecrrol>tc 
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balance, and chemotherapj The patient must be examined frequentl) 
to avoid overlooking the development of an intra abdominal abscess 
Continuous gastric suction by Wangensteen’s method has contributed 
greatly to increasing the patient’s comfort and reducing mortalitj It 
IS desirable that all fluid obtained bj suction be collected m a separate 
bottle and the amount and character chaired The amount collected 
each tvventj-four hours should be replaced by an equivalent amount 
of normal saline parenterallj Enough additional fluid should be giv en 
to supply at least 2000 cc of fluid over and above that removed bj 
suction This may be blood, plasma, or glucose solution in distilled 


Fig 44J —Ileus with pentonicis Roentgenograms in erect and recumbent posi 
tions Generalized gaseous distention with separation of distended loops of 
bowels probably due to fluid or pus 

water Frequent determinations of blood plasma chlorides, blood 
plasma proteins and carbon dioxide combining power should be made 
to serve as a guide for maintenance of approximately normal levels 
The blood chlorides should be 450 to 500 mg per 100 cc , blood pro- 
teins m excess of 6 mg per liter, and carbon dioxide combimng power 
around <55 v olumes per cent. 

The value of chemotherapy m the treatment of peritonitis still re- 
mains to be estimated accuratelj There is considerable evidence that 
It IS of V alue if used early in the course of the disease Parenteral ad- 
ministration is imperative since the patient can be given nothing bj 
mouth Sulfadiazine can be given 4 gm at a time as an intravenous or 
a subcutaneous injection This dosage ordmani) can be repeated once 
each twenty to twenty four hours, or the amount may be divided 
with an original injection of 4 gm followed by 2 to 3 gm everj 
twelve to eichteen hours The precautions necessarv to avoid toxic 
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reaction should be observed There is also difference of opinion re- 
garding the value of penicilhn in peritonitis but preliminary studies 
indicate that it may be of value It may be satisfactorily administered 
m a dosage of 15,000 to 20,000 umts intramuscularly every three hours 
Signs of improvement are lowenng of temperature, general improve 
menc in appearance, reduction of abdominal distention, reappearance 
of peristalsis, and reduction in \olume of return through the suction 
tube '' 

INTRA ABDOMINAL ABSCESSES 

General improvement may occur but fever and leukocytosis maj 
continue In such an event, one should think of the possibihu of de- 
velopment of an intra-abdominal absce» The commonest sires arc in 
the pelvis, m^the flanks and in the subphrenic spaces Abscesses in the 
free peritoneal cavity inay often be palpated as immovable masses- 
characteristically not pafticubrly tender Pelvic abscess can usually be 
felt only on vaginal or rectal examination Subphrenic abscess is the 
most obscure of all, and rSay present few physical signs Fullness of 
one side of the thorax with diminished excursions of the costal mar 
gin, and tenderness when tlif thorax is compressed are signs often 
present Elevation of the diaphragm with limitation of motion may be 
demonstrated by careful percussion of the back, or recogmzed more 
certainly by fluoroscopy or x»ray Sometimes an air bubble with fluid 
level can be seen in an abscess On the left side, accurate diagnosis of 
subphrenic abscess is facilitated bj giving the patient a small amount 
of thin barium by mouth and then examining the patient m Tren 
delcnburg position as described by Carter® If there is a filling defect 
between the upper margin of the stomach and the diaphragm, one 
may assume that it is due to a subphremc abscess Once the diagnosis 
is established, the abscess should be drained by a suitable method 


INTESTINAL OBSTRUCTION 

Ileus occurring without pentomns, while usually not serious, is da 
tressing both to the patient and the ph>sicinn Since its etiology is oo 
scure measures to prevent its development cannot be stated clearly an 
specifically Rough marupulation of the bowel, especially traction on 
the mesentery, profonged cooling or drying of tfie 6owei' Aurrr aww’T 
exposure outside the peritoneal cavity are factors which may prcdis 
pose to ileus On the other band it may develop following the most 
simple procedures When ileus occurs the abdomen becomes tight!) 
distended, peristaltic activity is dinumshed or absent, the patient vomiO’ 
dark green fluid, but is unable to expel gas per rectum and often is 
unable to void as well Many surgeons now believ e that this complica 
tion can be avoided by getting patients out of bed almost immediate ' 
after operation and therefore have their patients get out of bed t e 
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first or second day after operation A number of publications have 
appeared recently,^ strongly urging such a method, and most surgeons 
u ho ha\ e tried it seem to be quite enthusiastic about it At this clinic, 
management so far as getting panents out of bed is concerned follows 
old conservative methods which have worked so well in the past An- 
other method widely used for the prevention of ileus is the routine 
administrauon of one of the drugs which stimulate the s>mpathetic 
nervous system, such as pituitrin, pitressin, prostigmme and dor>l At 
this chnic, we have not been impressed b> the value or need of such 
drugs They are nev er used routmelj , but only in isolated cases 
WTien ileus does develop m the absence of defimte evidence of perit- 
onitis, the most important aid in treatment is deflation of the gastro- 
intestinal tract This is accomplished hj the use of continuous suction 



Fig 446 — Imcsunal obstruction Roentgenograms in erect and recumbent posi 
tions, showing distended loops of small bowel, with no inter%cnmg fluid and 
areas svithout gaseous distention 


drainage with a simple Lev me tube in the stomach or duodenum, or a 
\Iiiler-Abbott tube m the ileum Repeated enemas also are helpful, 
and pituitrin, pitressin or prostigmme may be given at the time of the 
enema Parenteral feedings must be given during this period for noth 
mg can be absorbed by mouth 

Mechanical obstruction occurs every now and then as a postopera 
tive complication It is frequently unrecognized and on the whole is 
badlv treated, the surgeon being unwilhng to make a posiuve diag 
nosis or to reopen an abdomen shortly after a preceding operation 
Often the vomiting and pam are considered part of a stormy post 
operatu e course, and at other tunes the true picture is obscured by con 
tmuous suction drainage The most important diagnostic features are 
the association of pam w ith audible perisultic rushes, persistent v om- 
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iting or return of large quantities of fluid through the suction tube 
and the roentgenologic appcannce of the abdomen In contrast to the 
uniform gaseous distention seen in paralytic ileus there is charactens 
ticaliy seen distention of ^me of the intestine but other areas arc 
devoid of gas due to the presence of collapsed loops of bowel (Fig 
446) However it is important to reemphasize that the most impor 
tant signs are the cramplike pains synchronous w ith audible penstalt c 
rushes Adhesion of a loop of bowel to part of the recent operanve 
field IS the most common cause of postoperative obstruction though 
other things such as volvulus or protrusion of a loop of bowel through 
a newly made and incompletely closed opening may also occur Since 
adhesion to suture lines or denuded areas is the most frequent cause 
It is important m the operative procedure to reduce the likelihood of 
adhesions as far as possible b) careful reperitoneahzation of denuded 
areas accurate suture of the peritoneum during closure and if pos 
sible mterposition of omentum between botvel and suture lines Abo 
m placing drams it is important to try to make one side of the dram 
age tract a fixed structure such as parietal peritoneum or undersurface 
of In er, and nor to bring out any drtm w hich is surrounded on all 
sides by loops of small intestine 

Once the diagnosis of intestinal olistruction has been made, opera 
non should be performed promptl) because obstruction of this sort 
seldom improves under conservative management and the patiertt t 
often already depleted to some extent by the previous opention It i 
best to explore through the prev lous incision if it is uninfected since 
the obstruction is usually in the recent operative field which can be 
reached most directly through the original working incision Ordi 
nanly the obstruction can be easily found and released At this chnic 
the wound following such a procedure is closed vnth through and 
through wire sutures 

URINARY RETENTION 

Urinary retention of greater or lesser degree is not infrequent fol 
lowing abdominal operations At times it is ver> persistent and is not 
relieved until the patient gets out of bed Adv ocates of getting p3 
tents out of bed a day or two after operation point out that wwh twi 
method of management urinar) retention is rarel> seen Often it 
only temporary and is gone once the patient has learned to relax the 
vesical sphincter and void while lying in bed In msnagiKg patients 
who have difficulty in v oidii^ sedatives that relax the rone of the 
nervous system such as belladonna and its derivatives are often o 
help pouring warm water over the perineum at times allows the pa 
tient to void If these measures fail the patient may be allowed to 
sit on the edge of the bed or even srand up An ampule of doryi 
hypodermically may make the patient void If there is no contraindica 
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ion to gnmg an enema, it might be tried— uater and gljcenne, 3 
lunces of each, makes a satisfactorj enema for this purpose As the 
nema is expelled the patient often \oids more or less imolunianly 
If all these measures fail the catheter must be used There is no real 
abjection to catheterization and it is better to resort to it promptl> 
chan to persist with other measures until the bladder becomes oxer- 
distended If o\ erdistention of the bladder is not recognized promptlx , 
the bladder wall is liable to lose its tone and it max take some time 
for this to be regained, during xxhich time the patient ma> xoid ap- 
parent!) satisfactoril) but reallx with incomplete emptying of the 
bladder Therefore, once such ox erdistention has occurred, it is usu 
all) wise not onlx to cathctenze once, but to repeat the cathetenza- 
tion exer) eight hours until normal xoidmg returns It is often found 
that this can be attained more rapidl) if after catheterization % to 1 
ounce of 0 5 per cent aqueous solution of mercurochrome is instilled 
into the bladder In some instances the operatixe field impinges on the 
bladder or its nerxe suppl), and m these cases a retention catheter is 
generally placed m the bladder at operation, e g , in combined ab 
dommopenneal resection of the rectum, it is used routinel) at this 
clinic In other instances some anomal) of the unnar> tract max be 
present before operauon but remain unrecognized until, during the 
postoperatix e period, it acts as a contnbutorx factor m the urmarx 
retention, e g , bemgn prostatic h) pertroph) or stricture of the urethra 
When such conditions are present thex must be treated according to 
accepted methods 

HEMORRHAGE 

Hemorrhage after abdominal operations rarelx occurs xxith modem 
methods of hemostasis, but when it does occur it ma) be unrecog- 
nized and lead to a fatal outcome Before the knowledge of the role 
of xitamin K m patients xxith obstmctixe jaundice, hemorrhage after 
operation on patients xxith long standing obstmctixe jaundice xxas fre- 
quently seen The bleeding in such cases xx as generally a sloxx general 
persistent ooze from the xxound, and the loss of blood often xxas con 
siderable Usuall) the bleeding could be controlled b) gixing trans 
fusions of fresh xxhole blood, but in one instance seen at the Cm 
cinnati General Hospital repeated transfusions failed, the patient 
continued to bleed, and finall) succumbed about one xxeek after op- 
eration At the present time the bleeding tcndencx in patients xxith 
obstructs e jaundice can be measured by determination of the so called 

prothrombin time’ If the test shoxx-s that the prothrombin lex el is 
low, this can usually be corrected bx gixing xitamin K Ordinanlx 
one of the s)nthetic xitamin K preparations is gixen parenterallx , 
sexeral ampules a da), and operation is performed onl) after the pro 
thrombin time has reached normal Icxek Transfusion of fresh xxhole 
blood should be cixen durine the operatixe procedure and repeated 


1160 


M M ZINNINGER 


after operation m small amounts when and if bleeding from the 
wound occurs It is important that the dressing applied to the wound 
in these patients should contain relatively little padding and have 
free spaces between the adhesive tapes so that bleeding can be recog 
nized promptly if it should occur It is usually wise to leave a stand 
mg order specifjing that the dressing be inspected at regular or fre 
quent intervals and the doctor called if fresh bleeding occurs During 
the past year, oxidized gauze and preparations of thrombin have been 
made available and the use of these aids during the operative proce 
dure may help prevent bleeding after operation, though to date mj 
personal experience with them has been limited and I cannot maVe 
positive recommendations 

Concealed hemorrhage into the peritoneal cavity occurs rarely, but 
may be ov erlooked, as it is usually sj mptomless until the patient goes 
into shock from loss of blood The treatment is transfusion and re 
opening of the w ound to ligate the bleeding point 

Bleeding into a hollow viscus, for example, into the stomach after 
partial gastrectomy, occurs but rarely I can remember but one such 
case at the Cincinnati General Hospital in the past ten years, and this 
IS the only one I have seen In that instance the treatment was suniiar 
to that for a bleeding peptic ulcer, and the patient made an uneventful 
recovery 

Bleeding from an infected drainage tract into the abdomen may be 
very troublesome and lead to serious consequences Most cases are 
treated by exploration of the wound and preferably by ligation of 
the bleeding point, otherwise by packing 

FISTULAS 

Following many types of abdominal operations, fistulas of vanous 
sorts may develop, eg, fecal, duodenal, pancreatic and biliary While 
relatively rare in occurrence, considerable study, time and effort may 
be required to obtain a cure There is great variation in individw' 
cases, so that different forms of attack are necessary Most posfopera 
tiv e fistulas are on a mechanical basis, and are more easily cured than 
spontaneous fistulas which are generally inflammatory Many of the 
former tend to heal spontaneously though time and patience 
quired Protecuon of the skm from the corrosiv e action of the fluid 
coming from the fistula often is necessary . 

Fecal fistulas tend to close spontaneously if there is no intestinal 
obstruction below the fistula, and if there is no gross infection 
genologic study of the intestinal tract to demonstrate patency of the 
lumen is one of the first investigations to be made If no obstruction 
IS present, and infection is not intense, one is justified in conservauve 
management for a time If the fistulous tract is relatively long it ** 
more hkeU to heal than if it is short and broad If everted intestina 
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mucosa can be seen protruding, however, spontaneous healing is quite 
unlikely, and direct surgical attack is indicated Usually the bowel 
can be freed sufficiently to invert the mucosa, often without entering 
the free peritoneal cavity, and the fascia and skin can be closed loosely 
after suture of the bow el If considerable infection is present, the prob 
lem is more complicated Two genera! forms of attack are commonly 
utilized One consists of diverting the fecal current by a temporan 
Lomplete enterostomy proximal to the fistula, and closure of the fis 
tula after infection subsides The other general method is to enter the 
peritoneum at some distance from the fistula, and anastomose the 
bowel around the fistula, followed at the same time or later by exci 
Sion of the fistulous tract and the bowel from which it arises 
Duodenal fistulas are much more difficult to handle than those lower 
down in the intestinal tract The protection of the skin is often m itself 
a problem of some magmtude, and the loss of fluids and electrolytes 
nny lead to rapid depletion of the patient Direct attack on the fistula 
IS often difficult since the duodenum cannot be freely mobilized to get 
satisfactory closure Although early diiect surgical attack is usualU 
recommended, many cases can be cured by less radical measures In 
several patients seen recently the following plan was used First a small 
mushroom catheter was inserted into a high loop of jejunum through 
a small incision m the left flank Such a procedure can be earned our 
under local anesthesia Two purse string sutures of 00 chromic cat 
i?ut to invert the mushroom catheter as one does a Stamm gastroscomv 
suffice to hold the tube in place This jejunal tube is for purposes of 
feeding, and a Scott Ivy jejunostomy feeding schedule is started The 
skm around the fistula is protected by a thick coating of zinc oxide 
ointment Zinc oxide powder mixed with castor oil to form a thick 
paste IS quite satisfactory A straight catheter is then inserted into the 
fistulous opening and connected with a continuous suction apparatus 
A water pump such as that used in the laboratory for suction filtra 
non has seemed to give the most satisfactory continuous suction The 
fluid collected by suction is re fed through the jejunostomy tube and 
helps maintain fluid and electroly te balance The patient is given little 
or nothing by mouth In cases in which the fluid cannot all be col 
lected by aspiration the excess may be partially absorbed by Fuller s 
earth Usually no gauze dressings are applied as they serve only to 
hold the irritating fluid in contact with the skin The report of a 
case treated by this method follows 

Mrs J ■y D was adnutted to the hospital December 29 1944 She had pre 
Mously had scteral operations performed m an effort to cure a postoperative 
complete stricture of the common bde duct As a result of the last operation 
there de\ eloped a duodenocohe fistula in addiuon to obstruction of the bile 
ducts Tlie patient vvas dccpl> jaundiced At operation a cavity was entered 
which communicated wih the duodenum and colon and with a uny tract ex 
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tending into the hepauc duct system The colon was mobilized, and the openmg 
closed with catgut, reinforced with silk The scarred lower end of the bile duct 
system was excised unul a free opening was obtained into the dilated hepauc 
ducts and the hmng epitheham coaid be clesrly seen This opening ms pne 
tically flush with the undenurface of the liver Mobilization of the duodenum 
to allow an accurate mucosa to mucosa suture svas impossible, so one arm of a 
large T tube was inserted into the hepaac ducts, and the other arm into the 
duodenum Purse-stnng sutures of catgut at ere placed around each opening, and 
the serosal surface of the duodenum was sutured as securely as possible to the 
fibrouc undenurface of the liver The long arm of the T tube was broogbt out 
through the abdominal wound 

For several daj's after operation everything went well, but then drainage of 
bile appeared around the lube Shortly thereafter gastric and duodenal contents 
began to dram copiously, and erosion of the skin developed The wound sep- 
arated slightly and by the seventh day, the T tube was extruded MTien it be 
came obvious that a biliary and duodenal fistula had developed, a je;unostoniy 
tube was inserted for feeding and continuous suction was applied to the wound 
Part of the fluid collected was re-fed each day through the jejunostomy tubs 


after operation Nothing by mouth except occasional sips of water was giren for 
twenty days As the fistula closed, feedings by mouth were started and as soon 
as It was deemed safe, the teiunal tube was removed The patient left the hos 
piraf on February ?, 194S, the thirtj -ninth day after the anginal operatton. M 
the latest report, May 1. IMf, she is sull doing well Since satisfactory anasto- 
mosis of the bile ducts to the intestine was not accomplished it seems almot eer 
tam that recurrence of the bile duct stricture will develop and will ptobaob 
necessitate re operation m the not too distant future 

Pancreatic flsuihs arc rare but have occurred m a few instances fol 
lowing radical resection of the duodenum and head of the pancreas for 
cancer of the ampulla or of the pancreas In most instances they heal 
spontaneously and without difficulty’ In one interesting case seen at 
this clinic the fistula failed to heal and finally had to be implanted into 
the intestinal tract 

C. C, a 62 year old white male laborer, was admitted to the hospital Octo^r 
18, I9J9 He was deeply ]aundiccd and a dugnosis of carcinoma obstructing the 
common duct was made He was operated upon by a radical two-stage 
of the duodenum and head of the pancreas according to the method of vVTupp e 
and Parsons for adenocarcinoma of the ampulla of \’^ater, the first stage bemg 
performed October 31, 1939, and the second stage December 9, 1939 FoUov^g 
operation there developed a profuse flow of bile tinged fluid Dranage ot e 
gradually decreased and after several weeks, ceased entirely, but pancrwuc nut 
continued to flow The pancreatic fistula closed from time to time, but eac 
dme It closed the patient would develop chilb and fever He w^s 
the hospital five tunes during rhe next year to have the tract reopened Uumg 
this tune he remained weak, diarrhea with foam>, fatty stools was 
and the red count and plasma proteins remained low Pancreatic , 

therapy seemed to help him stmiptoimncally It was finally decided to imp 
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the fistula into the bo«el, and on Mat I Wl, the tract was followed down to 
the stump of the pancreas The pancreatic duct was cannulated with a small vital 
hum tube, presented to me b> Dr Herman Pearse of Rochester, New \orlw, the 
other end of the tube being insened into a loop of bowel 

The paoent did \er\ well following this procedure The wound healed rapidU 
and the panent left the hospital on Ma> 24 IWl He gamed w eight and strength 
the blood count and plasma proteins returned to normal lesels and the diarrhea 
disappeared \ ra> slx months later showed that the tube was no longer in place 
He has remained well He worked at a war job until late 1944, when he had a 
rather severe heart attack but I have been informed that he is now back at work 
again 



hig 44" — Cholangiogram using iipiodol injected through an external biliarj 
fistula following dramage of the gallbladder There is shown a complete obstruc 
tiop of the common duct wnth dilated hepatic ducts In this case a direct anas> 
tomosis of the common duct to the duodenum xcas performed 

Bilury fistulas follow mg operations on the gallbladder or bile ducts 
are fortunatel> rare, but are often difficult to manage The> maj , of 
course, be due to stones overlooked or not suspected in the common 
duct at the time of the onginal operation, or to trauma or stricture of 
the common bJe duct In the latter instance, the ettemal biliarv 
fistula ma> close completelv and the patient max then develop a slow , 
painless, progressive jaundice of obstructive tvpe 
If external fistula is present, a cholangiogram using a radiopaque 
fluid such as hpmdol or diodrvst k indicated (Fjs 447) The fluid 
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should be introduced under fluoroscopic control, and cvcessive pres 
sure should be avoided With sitisfactory \ rajs, the nature and loca 
tion of the obstruction can usually be determined uith considerable 
accuracy Sometimes a stone can be seen in the dilated common duct 
If there is complete obstruction this can be ciearl> demonstrated The 
operative procedure to be used can be planned on the basis of the 
roentgenologic findings With stone, the operation is relatively simple 
but with stricture, it ma> be quite difficult, depending largely on the 
level of the obstruction and the amount of scarring and fibrosis Some 
obstructions are so high that practically no cttrahepatic bile ducts are 
present, and in such instances the operative treatment is unsatisfactor) 
since exposure is difficult and suture almost impossible In all these 
patients there is a tendency to bleed due to decreased prothrombin 
which can be measured b) deccmiining the prothrombin time In the 
absence of bile in the intestinal tract, there is failure of absorption of 
vitamin K from the food, and the lack of absorption of this vitamin 
leads to disturbance m the clotting mechanism apparently due to fail 
lire of prothrombin formation 

If there is no catcrnal biliar> fistula, the patient is jaundiced and m 
bile gets into the intestine If there is an external fistula, the patient 
may be only slightly jaundiced or show no jaundice at all but the bile 
still is not getting into the intestine unless jc is collected and re fed It 
can therefore be seen that the absence of jaundice does not mean that 
the prothrombin time is normal Before operation is undertaken, it is 
necessary to get the prothrombin time as near normal as is possible 
This can be done most simplv bv giving sjnthetic vitamin K, two 
ampules per day parenterafl> , for five to seven days checking the 
prothrombin time every day or every other daj In cases with exter 
nal fistula, the bile may be collected and re fed This is best done by 
feeding it through a stomach tube twice a dav , as most patients a« 
unwilling or unable to swallow it Still another method is to give dried 
bile salts in capsule form plus feedings of vitamin K by mouth Com 
binations of these methods may be used, but in all instances prothrom 
bin determinations should be made from time to tune Transfusions or 
small amounts of fresh whole blood usually stop the bleeding doe to 
prothrombin deficiency, though the effect of such transfusion alone is 
transient^ lasting only a matter of hours 

The method to be used in establishing a communication between 
the proximal bile duct and the intestinal tract will vary with 
ticular conditions existing in a given case If the distal portion of i ^ 
common duct can be found, direct end to end suture of the 
and distal ends is indicated It is important that the two ends 
brought together without tension so that an accurate mucosa o 
mucosa suture can be made otherwise there is bkelihood that a stnc 
ture w ill re form Bile apparentlv his a stimulating effect on the fomu 
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tion of scar tissue and a tube lined bv or intestinal mucosa 

seems necessa^^ in order for patcncA to be maintained 
Often the distal end of the common duct cannot be found, being 
completelv buned m scar tissue, or largeU descroted and replaced b% 
scar In such instances, direct suture of the proximal bile duct to the 
intestine is indicated If there is a considerable length of proximal dis- 
tended common duct and not too much scamng, direct suture of the 
duct to the duodenum is the method of choice The common duct is 
opened b\ a transxerse incision as near to the duodenum as possible, 
and an opening the same size is made m the duodenum A continuous 
suture of 00 chromic camut on an atraumatic needle is then placed, 
umting the mucosa of the duct to the mucosa of the intestine around 
the entire stoma The suture line is reinforced antenorU Mith inter- 
rupted sutures of silk (Fig 448) f hate used this method successfulh 



Fie” -MS —StffaidiagramfTWQc iliusrration of method of direct anastomosis of com 
mon bile duct to duodenum 


m SIX cases If accurate mucosa to-mucosa suture cannot be attained 
the anastomosis should be made oier a tube Alanj different sorts 
of tubes and methods hate been described and recommended One 
method is to insert an ordinart rubber catheter into the proximal bile 
ducts and allott about 4 to 5 inches to extend into the duodenum, 
reljmg ott penstalsts to puU the tube into the butt el after a period of 
ueeks or months Suture of the mucosa of bottel to mucosa of duct 
should be earned out if possible and it is desirable that no actual loss 
of continuirx be bndged bs the tube, because stricture t\ill almost 
certainij occur after the tube « withdrawn 
Seteral \ ears ago Pearse® introduced the Mtallium tube to be used m 
suture of the common duct. Vitalbum is a chemical!) inert metal 
uhich can be left in tissues mdefimteK without tissue reaction. Pearse 
recommended the tube for end to end suture of the common duct, 
but It has been used widelv to anastomose the proximal end of the 
duct to the duodenum I hate personaIl\ used it in this manner in 
eight patients The procedure is relatneh simple, and the results have 
been quite satisfactory in a number of these Two difficuloes have 
ansen in ni\ evpenentc, nameh, tlogtjmg of the tube wnth bile pi? 
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merits, and passage of the tube with subsequent reformation of ths 
stricture In Uvo instances the tube became plugged with bile pig 
ment, m two the tube passed and stricture recurred In four the result 
has been excellent to date, the longest being three and one half jears 
Still another method is anastomosis over a rubber T tube, one arm 
of the T being placed m the proximal bile ducts, the other into the 
duodenum, and the long arm allowed to come out the wound Ths 
method is of value in the most difficult cases and especially in those in 
which the proximal bile ducts can be reached only high up in the 
hilum of the liver and there is much scarring and fibrosis which pre 
vents mobilization of the duodenum An actual gap has been bridged 
by such a method m more than one case I have at present three 
patients who are still wearing a tube following such a procedure In 
one, the tube has been in place for thirteen months, in a second for 
eleven months and in a third for three months It is hoped that biliary 
or intestinal epithelium will grow along the T tube so that, vhen it is 
removed, an epithelial lined duct will remain 

CONCLUSION 

In conclusion I wish to re-emphasizc that less time and effort are 
required to prevent postoperative complications than to care for them 
after they have once developed The surgeon therefore should try to 
so carry out the preoperative preparation, the operation itself, and the 
postoperative care in such a maimer that complications insofar as pos 
sible Will be avoided 
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POSTOPERATIVE VENOUS THROMBOSIS AND 
PULMONARY EMBOLISM 

Louis G Herkmann, M D • 

GENERAl CONSIDERATIONS 

The intravascular clotting of blood and the movement of such 
blood clots from one part of the vascular system to another may be 
responsible for some of the most serious complications which can fol 
low m the wake of surgical operations The physicochemical changes 
which produce such venous thrombosis do not differ greatly from 
those incident to the normal process of coagulation of blood, except 
that, under normal conditions, blood does not clot within the blood 
vessels during life In those patients who develop venous thrombosis, 
with or without pulmonary embobsm clotting of the blood goes far 
beyond normal limits and clots develop within blood aessels which 
show no obvious evidence of injury 
The factors which predispose or contribute to venous thrombosis 
may be numerous and not all instances of such intravascular clotting 
of blood can be completely explained on the basis of the classical triad 
of (1) the slowing of the circulation of blood (2) structural changes 
in the wall of the affected blood \essel, or (3) the increased coag 
ulability of the blood 

The slowing of the circulation m itself will rarely cause intraaas 
cular clotting of the blood It has been observed and commented upon 
many times that blood may remain fluid in a segment of vein which 
has been isolated between two ligatures proiidmg the intima of the 
vein was not injured when the ligatures xvere applied It is well estab- 
lished however, that changes m the rate of flow of blood caused by 
the constricting action of tendons muscles and fascia may predispose 
to the localization of the thrombosis to certain segments of the penph 
eral veins 

Injury to the intima of peripheral veins from mechanical, chemical 
or thermal agents is of considerable importance in the causation of 
localized thrombosis The tearing crushing or stretching of the mtima 
associated with fracture of bones, sprains gunshot wounds or similar 
injuries m ay produce relatively little damage to the outer coats of the 
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veins yet clause sufficient trauma to the intwa to precipitate rbrm 
6osiS Local in/cction, and particularly abnormal sensitjijt^ of the 
tissues of an extremity to bacterial to\ms of the by-products of rer 
tarn fungus growths, also lead to localised venous thrombosis. 

The increased coagulability of the blood must be considered as ont 
of the most important factors Mhich predispose to venous theoiiibosis 
>'Cf Che study of the degree of this hypercoagulability has not re 
cened sufficient attention by clinicians Local increase m the coag 
ufabjhty of the blood is mediated throuyh the local liberation of 
throftibokina'ie tiom injuted tnsoe and must be considered as one of 
the important protectne mechanisms of the body, but this effect 
remains focahzed to the site of the injur> An increased tendency of 
blood to clot within normal \ein5 anywhere m the bodv, especially m 
the extremities, is noted m patients with hemoconcentration from anv 
causc^ such es loss of phsma in bums, hemorrhage, shocJi or dehydra 
lion due to vomiting, svv eating, or gastric suction The wcrcssed 
viscosity of the blood m polycythemia vera and m the vanovss 1x7*' 
of organic aiternl diseases also favors spontaneous thrombosis in the 
penp/ieraf veins 

The problem is not as simple as Ochsner and DeBaVej' seem to 
imply m most of their w ntings j ct much good can come from a 
rational consideration of the problem on the basis of some 0! their 
fundamentally sound concepts We must all agree that, from the 
standpoint of the mechanism of venous thrombosis, it is logical to as 
sume that the simplest vanct) of venous occlusion unassociated v‘ith 
inffammation, vvith the clot loosely attached to the wall of the vein, « 
best described by the term phleboihroinbosir, while the intravascubf 
clotting of blood associated with and moreo\er dependent upon in 
flammatory changes m the wall of the vein, vvith the clot usuaiiy 
firmly attached, is best described by' the term tlrrovibopblehuis 

The most important considerations as far as the clinician is coo 
cerned, however, center around the origin of such blood dots an 
how they may be bept from being carried or extended to vital 
of the body There is still considerable misconception concerning 
role of the veins of the lower extremities m the production of sue 
blood clots, for it is assumed by most doctors that serious pulmona^ 
emboli usually come from blood clots m the pelvic veins or from t 
right side of the heart . 

Some clinician** also consider pulmonary embolism as 3 _ 

which usually makes its appearance, without special warning, ^ 
otherwise healthy’ patient who has almost completelv recovered n ^ 
the effects of some surgical operation which was performed 
two weeks previously Such a concept of pulmooarv embolism 1 
be considered archaic since it is now well established that this 
plication IS even more frequent m patients who have been confine 
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bed for some reason other than a surgical operation This is particu- 
larlj true of elderly patients A\ho have been confined to bed because 
of heart disease or fracture of some long bone of the body. 

The % ems of the legs ha\ e been shown to be the most frequent site 
for actne thrombosis and the most prolific source of both fatal and 
nonfatal pulmonary’ emboli The local symptoms referable to such 
peripheral venous thrombosis may be shght or even absent, conse- 
quently most clinicians have ascribed \ cry little importance to throm- 
bosis of the \eins of the calf or of the foot 
Most of the patients who h3%e nonfatal pulmonary embolism usually 
hate warnings as to what might happen but these warnings may be 
fleeting and are often considered unimportant by the attending doc- 
tors Sudden pleuritic pain, with or without blood in the sputum, is 
frequently misinterpreted and the minor clinical symptoms of small 
pulmonary emboh are not given senous consideration 
The climcal problems which confront the surgeon m the manage- 
ment of pauents v»ith peripheral venous thrombosis or pulmonary 
embohsm are numerous and controvcmal The consequences of pro- 
gressive thrombosis m the veins of the legs may be extremely senous 
and may justify heroic surgical procedures even when they are per- 
formed as prophylactic measures against pulmonary embohsm In the 
evaluation of the problem from the standpoint of definitive treatment 
the surgeon should never disregard the alterations m the clotting 
mechanism of the blood, the age of the intravascular blood clot, or the 
late effects of stasis of blood withm the common femoral or iliac veins 
after hgation of the femoral vein at a point proximal to the profunda 
femons tributary No lasting benefit to the patient can result from the 
removal by suction or curettage of an old, well-organized thrombus 
from within the common femoral vein, or from a hastily performed 
hgauon of both femoral veins when the intravascular clot has already 
extended into the due veins, or when the real source of the pul- 
monary emboh is m the heart 

While the danger of pulmonary embolism following peripheral 
venous thrombosis has recently aroused great interest m certain parts 
of this country, there has been a tendency to mimmize the equally 
serious chmcal problem of residual edema, persistent pain and even 
ulceration of the sl^in which may also follow extensive clotting of the 
blood within the veins of an extremity. The successful management 
of these late effects of v enous thrombosis in the low er extremities is a 
problem in itself since they are ako responsible for great disability, 
loss of many working hours and much suffering among patients m all 
walks of life 

The prevention of the compheatons which result from peripheral 
venous thrombosis is the real solution of the problem, but such a solu- 
tion can onlv come as a result of a more universal understanding of 
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the contributing causes, the anatomic sites where most of the mtra 
vascular blood clots form, and the pathologic physiology concerned 
with the formation, propagation and dissemination of such blood clots 
m human beings 


ETIOIOSY OF VENOUS THROMBOSIS 
From a climcal standpoint the consideration of the firedisposing 
factors for venous thrombosis is of importance since the specific 
causes of intravascular clotting of blood arc still unknown The 
clinician should give first consideration to the study of the important 
predisposing factors Peripheral venous thrombosis has been shown to 
be common in certain families, consequently, the probability of a 
constitutional diathesis to this condition should be given serious 
thought The disturbance is rare in patients under 30 years of age and 
the types which arc of greatest clinical importance usually occur m 
the fourth, fifth or sixth decades of life Allen, Lmton and Donaldson* 
found that 81 per cent of their senes of 202 patients with thrombosis 
and embolism were over 40 >ears of age According to McCartney’s* 
studies this condition was present in 9 1 per cent of men and 11 2 p« 
cent of women fn patients with heart disease, peripheral venous 
thrombosis occurs three times as often as it does m patients with not 
mal peripheral circulation It is interesting to note that persons with 
anatomically normal hearts show a slight but gradual increase in the 
incidence of thrombosis and embolism as the age ad\ances, whereas 
persons with diseased hearts show these complications fairly unifonnty 
in all decades of life after the first Anderson* found that the average 
weight of patients with senous thrombosis or pulmonary embolism 
Was 13 pounds above normal Anemia and excessive use of tobacco 
predispose to peripheral venous thrombosis 
Ochsdcr and DcBakey* stress the fact that there is considerable 
variation m the inadence of intnuenous clotting according to the 
seasons and according to the locality It is bcLeved by many clinicians 
that mtratenous clotnng of blood is more frequent m the spring and 
Winter months and that the incidence is higher m the northern chnics 
than elsewhere in this country Faure® expressed the idea that the 
grippal infections were responsible for the increase in the incidence oi 
thrombosis during the months from December to Februarj OchsnM 
believes that the geographic vanation is due to the sasospastic eff^ 
of cold upon the flow of blood in the extremities DeTakats* and ^ 
co-workers studied 100 cases of pulmonary embolism and found the 
greatest incidence during the spnng and fall and they concluded that 
these were the times of the year when the greatest fluctuations w 
barometric pressure and tempetature take place Alartland* 
that March, April, September and December were months wim tn 
greatest incidence of pulmonary embolism AIcCartney s® sniov o 
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material from the Umversin of Minnesota Hospitals, covenng a period 
of U\ent) j ears, failed to re\eal an\ indication of seasonal variations 
in the incidence of thrombosis or embolism The greatest number of 
patients with these complications ha\e been reported from the New 
England States Chrome upper respirator) infections and low tern 
peratures have been ascribed by Allen to be important predisposing 
factors 

Neumann*® stresses the importance of the anatomic structures 
which produce vascular stasis and predispose to thrombosis m the par- 
ticular areas such as the plantar \eins, the \eins of the calf muscles, 
and the \eins of the thighs Fowlers position** causes stasis below the 
popliteal vein because of the pendanev of the leg and the compression 
or Ivinking of the popliteal veins Fnedlander*"* emphasized the fact 
that vascular stasis m the lower extremities is favored when the 
patient is m the prone position because of the uphill course of the 
femoral veins where they )Oin the ibac veins 
The composition of the blood is defirutelv altered during and after 
any surgical operation or after extensive injuries The increased coag- 
ulabilit) of the blood is the result of phj steal and chemical changes in 
the blood plasma and in the formed elements of the blood The 
changes in the blood plasma consist of an increased viscosit)% h>*po- 
protcinemia, hyperglobubnerma increased content of fibnnogen, m 
creased peptidase and antuxyptic acuvity, increased content of cal 
cium and a decreased carbon dioxide combining power According to 
von Seemen*® the increased peptidase content of the plasma is the 
result of destruction of cells and such an aseptic destruction of the 
cells also produces a decrease m the anti thrombin content wnth the 
result that there is an increased tendenej for the blood to clot There 
IS a concentration of the globulin fraction m the blood plasma w hich 
results in a relative increase m its proportion to the albumin concen- 
tration causing a disturbance in the colloidal equibbrium of the blood 
plasma Associated with this there is a disturbance in the rano of cal- 
cium and potassium ions 

The formed elements of the blood also show changes The throm 
boc) tes and leukocytes increase and the crythrocjTes tend to decrease 
in number The increased agglutinabibty of the formed elements, par- 
ticuhrlv the thromboc>tes has interested us a great deal This phe- 
nomenon IS asenbed to some change in the electneal charge of the 
formed elements with the loss of the normal repulsion between these 
formed elements This increased tendency to agglutination causes 
clumping of the cells and mav be parti) responsible for the initiation 
of the process of thrombosis Some investigators have suc'gested that 
the change m the electrical potential of the formed elements of the 
blood was pnmarilv related to the disturbance m the albumin globubn 
ratio Heusser** showed that the increased agglutmabihty of the 



H72 


LOUIS G HERRMANN 


platelets actually paralleled the increased tendency toward intra\ascu 
lar clotting of the blood He found that this change in the blood uis 
particularly marked after most abdominal operations especially after 
hemioplasty operations and the change was greatest in older penons 
The absorption of chemical substances released from cells which are 
injured by the invasion of malignant tumors has been shown to in 
crease the tendency of the blood to clot within the veins This hyper 
coagulabiljt} is so great in some patients with a hidden malignant 
tumor that it has even been considered as a diagnostic test for cancer 
Trousseau called attention to the fact that peripheral venous throm 
bosis IS often the first clinical manifestation of an internal cancer 
The physical and chemical changes in the blood take place through 
out the entire circulatory system and therefore do not completely ex 
plain why thrombosis occurs so frequently m the plantar veins of the 
feet, in the veins of the muscles of the calf and thighs or in the visceral 
veins of the pelvis Ochsner® emphasizes rhat the chemical changes m 
the blood together with the physical factors which cause rctardauon 
m the peripheral venous circulation are cssentiall) responsible for the 
tjpe of intravascular clotting which he has called phlebothrombosis 
In those patients m whom there is an inflammiror> process in the wall 
of the vein the thrombosis is mainly the result of the injury to the 
endothelium by the invasion of the wall of the vein by bacteria which 
gam entrance through the penvenous lymphatic pathways Onl> 
rarely is the intima of the vein attacked by bacteria which are present 
in the blood stccam Rokicansk) gave the name ‘secondary phlebitis 
to that type of involv emenc of the peripheral veins and described the 
condition as the result of actual pyemia 
The application of excessne heat or cold to the tissues of an tx 
tremity may cause damage to the jntima of the blood vessels and pr^ 
cipitate intravascular clotting of the blood Frozen cTtrcmines iimner 
Sion or trench feet and extremities which are the seat of stnicniwl 
disease of the arteries or arterioles may become serious clmicjl prob 
lems when the careless use of heat precipitates extensive dotting d 
the blood in the superficial veins Degenerative changes in the larae 
blood V cssels in the form of atheromatous plaques in the aorta or 
other large arteries may give rise to local thrombosis and saccular 
aneurysms always contain some laminated blood clots 
The final clinical synArovte associated with peripheral venous 
thrombosis therefore, may represent a combination of many causes 
and many predisposing factors Rossle'® emphasized the fact that t e 
muscles of the calf regions are pressed against the „ 

patients lie in bed There is also abnormal pressure over the adduct 
regions m fat individuals whose dughs press together while lying m 
bed 
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SITES OF THROMBUS FORMATION 

The movement of blood in the penpheral veins is dependent upon 
several different factors, the chief one of which is the squeezing action 
of the skeletal muscles when they contract The negative pressure 
within the thorax and abdomen and the impelling force of the heart 
action upon the blood as it goes through the arterioles and into the 
capillary bed are also of importance Ochsner® believes that the prin- 
cipal reason that the clotting usually occurs in the lower extremities 
IS because of the great degree of vascular stasis in those parts of the 
body 

In 1929 Denecke^^ showed that the earliest clinical symptoms of 
thrombosis in the veins of the lower extremities appeared in the sole 
of the foot and in the muscles of the calf and he suggested that these 
were the imtial sites for the formation of intravascular blood clots 
In 1934, Homans^® published clinical and pathological data to re- 
emphasize the importance of the veins of the muscles of the calf as 
areas of origin for ascending thrombosis 
Neumann^® postulated two chmeal types of venous thrombosis as 
based upon the site of origin of the blood clots, (1) a bempj variety 
of thrombosis which starts in the veins of the legs and is characterized 
by slow progression of the thrombus This type is more common as 
the age advances, with a definite tendency for multiple but usually 
nonfatal pulmonary emboli, and (2) a imhgnant form of thrombosis 
which starts in the plantar veins and is charactenzed by a rapid pro* 
gressive thrombosis which usually occurs in younger patients without 
any increase as age advances but with a distinct tendency toward 
fulminating and fatal pulmonarv embolism He expressed the opinion 
that the large emboli of both types come from that portion of the 
thrombus which is extended into the veins of the thigh Of his patients 
with thrombosis of the veins of the legs, 1 1 8 per cent had fulminating, 
fatal pulmonary embolism and of these more than 80 per cent had 
blood clots in the veins of the feet and legs If we consider nonfatal or 
multiple pulmonary emboli then the lower extremities account for 
52 8 per cent of all the clots which are transported to the lungs 

Other studies have given similar information, and Hunter and his 
CO workers^® recently reviewed their own material and re emphasized 
the fact that thrombosis of the deep veins of the legs is appallinglj 
frequent among middle-aged and older patients who are confined to 
bed for varjing periods of time, and they found evidence of periph 
eral venous thrombosis m 52 7 per cent of their patients 

TYPES OF VENOUS THROMBOSIS 

The simplest form of venous thrombosis exists as localized super- 
ficial phlebitis m preexisting varicose veins This tvqie of thrombosis 
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rnay ascend to the groin but rarely gives rise to serious complications. 
The ascending thrombosis %%hich b^ins in the plantar veins is most 
freqiiently seen in young ambulatory individuals and frequently gives 
rise to pulmonary embolism The tbroinbosts of the veins of the ci!f 
imtscles, as described by Homans,** usually shows no plantar lein 
involvement but is characterized chnically by an aching cramplike 
pain in the calf of the leg with definite spasticitv of the calf muscles. 
There is distinct pain on dorsiflexion of the foot as emphasized bj 
Homans, and usually there is an increase m the temperature of the 
slvin over the calf muscles The femoral vein is usually not tender and 
the patient shows no fever or leulocystosis This thrombouc process 
may ascend to the popliteal or femoral veins after which it is less 
Iikelj to giv e rise to pulmonary emboli This condition occurs more 
often in the older patients who are immobilized and it is the type of 
peripheral v enous thrombosis which remains latent and unrecognized 
until pulmonary embolism occurs 

Peliic vein thrombosis is usually characterized by pain and swelling 
in the buttocks or adductor muscles close to the inguinal folds and is 
usually associated with pains along the sciatic nerve and may cause 
frequency of urination or sbght diarrhea Pelvic e-vammation some 
rimes reveals palpable cords at the sire of the large veins in the pelvis. 
As long as the thrombosis remains localized to the pelvic veins, there 
is little danger of pulmonary embolism 

The clinical distinction between thrombophlebitis and pUtho 
thrombosis is emphasized by Ochsner and DeBakey and concurred in 
bj Homans, Arthur Allen and many other surgeons It is now well 
established that thrombophlebitis which involves the iliofemoral st| 
ments is a fully obstructing type of thrombosis associated with den 
nitc perivascular inflammation and enlargement of the regional J}wpn 
nodes The thrombus in this segment is so firmly attached to the wall 
of the vein that embolism need not be feared The greater the swelling 
and discomfort the less will be the danger that a soft detachable 
exists When pulinonarj embolism occurs under such conditions one 
can he reasonably certain that it does not come from the veins of me 
sw oljen limb but rather from the veins of the innocent appearing 
other low er extremity 

In patients with phlebothrombosts there is a soft, nonobscructins 
and detachable blood clot within one of the larger peripheral 'C’O-' 
and there is little evidence of perivascular inflammation The dangft 
of pulmonary embolism under such circumstances is great . 

From the standpoint of the pathologist, however, such a cbiuca 
distinction has validity only m that there are many gradations m * * 
process and different proportions of perivascular inflammation, so 
loose blood clot or adherent thrombus within the veins It is 
impossible in any given patient to tell whether or not a soft blood c 
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ts present within the affected vein r^ardless of the estimated degree 
of thrombosis which is present 

Trainnattc or vnldly infected thrombosis might propagate as a 
bland, red thrombus which is nonadherent and which could break off 
easily and give rise to pulmonary infarction, consequently simple 
phlebothrombosis might develop into an inflammatory periphlebitis 
when It ascends to the level of the inguinal region where the lym- 
phatic vessels or lymph glands may harbor bacteria 
Thrombophlebitis may de\elop either in normal or in diseased veins 
Involvement of the cavernous stmts within the skull fortunately 
occurs infrequently and usually results from maltreatment of some 
suppurative lesion in the regions about the eyes or nose or on the 
upper lip The inflammation reaches the cavernous sinus by way of 
the facial, angular and ophthalmic veins and some of the factors 
which are responsible for this spread are thought to be the muscular 
character of the upper lip, the active movement of which exerts a 
pumping action on the venous plexuses m the lip together with the 
inability of these veins to completely collapse and hinder the flow 
of blood toward the venous sinuses withm the skull 
Thrombophlebitis of the portal vein following suppurative proc- 
esses within the abdomen, especially in the region of the cecum, is 
much more frequent than the surgical literature seems to imply Gage, 
Garside and Ochsner'*'’ reported thrombophlebitis of the portal vein 
or Its tributaries in as high as 1 per cent of all cases of acute appendi- 
citis and m nearly 5 per cent of all patients who died of pentomtis 
resulting from gangrenous appendicitis Involvement of the ovarian 
and hypogastric veins usually follows suppurative processes within or 
around the uterus Puerperal infections and pelvic peritonitis follow 
mg septic abortions usually give rise to varying degrees of throm- 
bophlebitis of the veins which dram the respective areas 

Varicose veins of the lower extremities and hemorrhoids are the dis 
eased veins of the body which arc frequently sites of origin of throm- 
bophlebitis however, most of these arc of the nonsuppurative type 
and may give rise to the clinical syndrome called phlegmasia alba 
dolens 

The pathologic changes which characterize thrombophlebitis are 
those which occur in the penvenous tissues and those which take 
place in the wall of the vein itself The perivenous changes consist 
principilly of a lymphangitis and, according to Koester,^^ the throm 
bophlebitic process is in reality a lymphangitis of the veins in which 
the infection is carried to veins by way of the lymphatic vessels The 
perivenous inflammation causes the liberation of a fibrinous exudate 
into the perivascular spaces and this accumulation of perivascular fluid 
results in swelling of the part The changes within the wall of the vein 
consist pnmanly of dilatation of the small blood vessels, cellular and 
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serous exudates about the >ein and destruction of the endothelium 0/ 
the vein The injury to the intrnia is probably responsible for the 
thrombosis 

In some instances of phlebothrombosts there are no demonstnble 
changes m the endothelium of the affected veins and we must assume 
that the thrombosis resulted from some physicochemical changes in 
the blood Stasis of blood in certain v ems of the body is supposed to 
account for the localization of the thrombosis ” The thrombus in this 
tj pe of venous occlusion is quite similar to an ettravascular blood 
clot and it has been called a red thrombus or a coagulation thrombus 
ft is not firmly atrached to the wall of the vein and is therefore par 
ticularly likely to giv e rise to pulmonary embolism 

The avioiint of edeiHi which is present after thrombosis of the 
peripheral v ems depends upon the extent of the blocking of the col 
lateral venous pathways the extent of the penphlcbitic obsrruction tn 
the lymphatic channel, and the degree of vasospasm which has been 
brought about by the v enous thrombosis All of these factors may bt 
present m the same patient but in vary mg degrees and, therefore each 
must receive adequate atrention when one is planning a therapeutic 
regimen 

CUNtCAt ASPECTS OP VENOUS THROMBOSIS 

In those patients who are confined to bed and then develop penph 
eral venous thrombosis, the pain is usually of a constricting aching 
boring, or burning variety T^e discomfort is usually intermirrcnt and 
does not depend upon the movement of the extremities The pam is 
usually worae when the patient is m the standing position and ren 
often the first sign of peripheral venous thrombosis is noticed by the 
patient w hen he is allow ed to snnd up after being confined to bed for 
a long period of time 

In those patients w ho arc activ e at the time venous thrombosis takts 
place the pain usually comes on suddenly’ and is persistent and nearlv 
ahvay s localized in the muscles of the calf Edema of the foot and leg 
IS rarely the first evidence of peripheral venous thrombosis 

The most common sign of venous thrombosis m the extremities^ 
tenderness in some portion of the calf muscles In order to 
tenderness the leg should be slightly flexed so that the muscles or t e 
calf are relaxed There should be fingerpoint tenderness along t e 
course of the deep veins if venous thrombosis is present The area 0 
tenderness is usually small and well localized and can be easily over 
looked Forceful dorsiflexion of the foot with leg extended causes pain 
m the calf or popliteal areas if venous thrombosis is present This sig^ 
which w as described by Homans is not to be considered as 
nomoruc, since it is positive m a vanety of other conditions ® 

peripheral neuritis, paralysis of muscles with foot drop, poliomjc 
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and m> ositis, Phlebothrombosis of the small \ essels of the leg is usualK 
not associated ■with fe\er or increased !eukoc\te count in the blood 
but such signs of inflammation are almost al\\a\'S present if acute 
iliofemoral thrombophlebitis has de\ eloped 

PHLEBOGRAPHY 

A great deal of expenence is sometimes necessar> to mterpret the 
lanation m the normal tenous patterns as shown in the phlebograms 
This fact, together with the knowledge that much simpler climcal 
methods w ill usuallj perrmt a deflmte diagnosis of penpheral \ enous 
thrombosis certainlj limits the usefulness of this special diagnosac 
test Fme and Starr^ found on further analvsis of their own matenal 
that the first clmical signs of penpheral \ enous thrombosis w ere pres- 
ent even m the absence of phlebographic e\idence of obstruction 
Spastic irregulant> of the \ em or even spasoc obhteration of a vein 
ma) occur as a result of the concentrated diodrast solution and the 
resdting phlebogram w ould be indistinguishable from those obtained 
m patients who have deflmte orgamc occlusion of the veins Thev 
pomted out that puImonar> infarction has resulted from clots which 
onginated on the side of the bodv which was considered umnvolved 
by previous phlebograms W'e are also of the opinion that the mjec 
tion of concentrated diodrast soluuon (35 to 50 per cent) mav cause 
some ifltimal damage and, in cenain patients w ho alreadv hav e some 
disturbance in the dotting mechanism of the blood the mtroducoon 
of an) foreign substance might have a tendenc) to increase the coag 
ulability to such a pomt that further spontaneous venous thrombosis 
takes place Wc do not believe that the information which usuall) can 
be denved from phlebograms is in keepmg with the hazards mcon 
veniences and expense of obtaimng such phlebograms 

PREVENTION OF VENOUS THROMBOSIS 

There are probablv man) factors which influence the return of 
blood from the deep veins of the extremities It is well known that 
the effectiv eness of the acton of the heart w hich directlv controls the 
circulation time of the blood and the squeezing action of the con 
tractions of the muscles of the extremities on the veins are the two 
most important factors m keeping up the efficienc) of the return of 
blood to the heart. To these factors of course, one must add the 
maintenance of normal negative pressure within the abdomen and 
the thorax and the elimination of all forms of mechamcal obstruction 
to the return flow of blood Gravitv ma) either hinder or accelerate 
the return of blood to the heart One must keep all of these factors 
«n mind if phlebothrombosis is to be prevented It would be un 
scientific to give active treatment for the weak heart muscle and at 
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the same time allow fluid to collect m the pleural and peritoneal 
cavities, to fail to relieve abdominal distention from any cause, to 
neglect the value of deep breaching or allow the extremities to be 
come cold or to remain m the pendent position for long periods of 
time The contractions of the muscles of the extremity are highly 
important means of securmg and maintaining normal flow of venous 
blood in the legs 

In combating the retardation of the flow of blood most surgeons 
are cognizant of the importance of early mobilization of patients 
Obviously many patients cannot be mobilized for eight to twelve 
weeks, especially those suffering from abdominal infections or frac- 
tures DeCourcy^^ showed that elevation of the foot of the bed by a 
chair or wooden blocks is an excellent simple procedure for acce! 
crating the venous return from the lower extremities DeTakats has 
emphasized the importance of including the pelvis in this postural 
drainage The use of the stationary bicycle has been supplanted by 
the active flexion and extension of the feet and flexion of the knees 
The exercise of the calf muscles is an excellent means of emptying ibe 
veins of the extremities but such measures hav e defimte contraindica 
tions and limitations 

Certain drugs have been shown to reduce the tendency of the 
blood to clot Prostigmme and the inorganic sulfur compounds have 
been shown bv deTakats and his co-workers"® to decrease the dot 
ting time of blood Sodium tetrathionatc in doses of 0 6 gm per 1000 
cc of ph> siologic sale solution may be given intravenously both p^^ 
operatively and postoperatively until the clotting mechanism returns 
to normal Prostigmme may likewise be used after major surgical 
operations because of its benefical effect upon the clotting mechan 
ism of the blood . 

It now possible to prevent excessive clotting of the blood wnt 
the qontoxic anticoagulants such as heparin and dicumarol In order 
to use such drugs however, it is necessary to use sensitive means o 
determining changes in the clotting mechanism The ordinary c o 
ting fime and bleeding tune tests do not reveal clear cut change 
the determination of the prothrombin time on dilute blood plasma 
does provide a means of detecting a tendency toward 
clotting of the blood These tests, however, require a sblled tec 
meal assistant , 

The response to heparin of patients who show signs of throm 
in peripheral veins has been shown by deTakats"^ to be s g / 
diminishing and this decreased heparin tolerance has been use 
estimating the increased clotting factor The hepartn toierance 
IS performed by injecting 10 mg of purified heparin 
The coagulation time of the blood is determined by jgi. 

tube method after 10, 20 and 30 minutes have elapsed A 
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ance curve indicates the presence or imminence of thrombosis The 
normal response of the clotting mechanisni can then be restored bj 
heparin, dicumarol, the inorganic sulfur compounds, or prostigmfne, 
and patients who are sensime to heparin can be detected b\ this test 

TREATMENT OF VENOUS THROMBOSIS 

Conservative Methods of Treatment— The immobilization and cle\a 
tion of extremities which are the scat of extensive venous thrombosis 
have been the chief measures of active therapv for decades The 
panents are J»ept at absolute bed rest for many weeks and onl\ the 
local application of heat to the affected thigh is adv ised The residual 
edema which persists usually necessitates the use of an elastic stock- 
ing from the toes to the groin for many months Many of these 
patients develop pulmonary embolism or chronic induration of the 
tissues of the lower legs If the venous thrombosis is well localized 
the edema of the extremity will be slight, so the use of an elastic 
stocking in such cases will give relief of symptoms and a reasonably 
good end result The loss of working hours during and following 
this type of treatment is great and there still remains the danger of 
involvement of the other extremity in about one third of the cases 
Zimmermann and dcTakats*’* showed that the protein content of 
fluid from a swollen, thcombophlcbitic extremity is high and the 
fluid IS easy to mobilize m the early stages of the process but delay 
m starting active treatment may give this fluid time to clot and the 
resulting fibroblastic reaction usually produces irreversible changes 
in the tissue Every effort must be made therefore, to 1 eep the 
swelling of the extremity at its minimum level throughout the course 
of active treatment of venous thrombosis 
The vasomotor tnstabUty which usually results from the throm 
bosis of large peripheral veins has been shown by several different 
observers to be responsible for many of the signs and symptoms 
The prolonged vasodilatation which results from intramuscular in 
jection of the synthetic estradiols especially estradiol dtproptonate, 
through liberation of an acteylcholine Uke substance in the tissues 
has proved to be an effective means of controlling this secondary 
peripheral vasospasm McGrath and Herrmann"® suggested the use 
of 1 0 mg of di ovocylm intramuscularly three times each week for 
about si\ weeks as an effective means of reducing the signs and 
symptoms of chrome or long standing ty pes of venous thrombosis 
Anticoagulant Therapy— When an immediate effect upon the clot 
ting time of the blood is required we bebeve heparin should be given 
by the continuous intravenous dnp method Heparin is an active 
antiprothrombm which acts directly upon the circulating prothrom 
bm and prolongs the clotting time of blood If the clotting time 
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of blood IS kept at about ^fteen minutes the extension of the throm 
bosjs Avjll be prevented but there will be no effect upon the blood 
clots hich have already formed There have been reports of props 
gation of the thrombosis with subsequent pulmonary embolism wWe 
patients were receiving heparin of immediately after the administra 
tion of heparin was discontinued This has never happened to an> of 
the patients m our clinic 

Heparin is difficult to use because it must be given by the contmu 
ous mrrav enous method if the c)oettng time of the blood is to be kept 
prolonged at all times DeTakats^ has suggested the intravenous injec 
tion of 50 mg of heparin every four hours because ic is a simpler 
method for the patient. The protective value is not as good owing to 
the fact that the clotting time of the blood fluctuated greatly between 
the injections 

Patients var}' considerably m their sensitivity to heparin so the dose 
of the substance must be calculated for each patient on the basis of 
the effect of the original dose of 300 mg m 1000 cc of normal saline 
or 5 per cent glucose m sahne solution This should keep the average 
patient properly heparinized for nvelv c hours when this amount of 
fluid IS allowed to enter the vein slowly by the continuous drip 
method 

The isolation end synthesis of Atcomnann [ 3 , 3 -mefh)'lene*bis-(4- 
hydroxycoumann) ] by Link and his associates” has given further 
impetus to the prevention and conservaave management of postopen 
tne venous thrombosis and pulmonaf) embolism A deficiency m the 
production of prothrombin 6y the fner becomes apparent within 24 
to 48 hours after the oral admimstration of dtcwnarol This modtntt 
deficiency in prothrombin is effective in preventing postoperative 
thrombosis 

When a rapid anticoagulant effect is needed, as in cases of 
pulmonary embolism, administration of heparin and dicumarol shoui 
be started simultaneously The prothrombin time may be used as a 
guide to the effect of the dicumarol alone if the blood is drawm fuf 
the test within four hours after the heparm is introduced into tbf 
venous s> stem Heparin should be discontinued as soon as the ptn 
rhrombm time drops to 30 per cent of normal 

Patients who have had thrombophiehius or small pulmonary cm 
bohsm rarely receive heparin m addition to dicumarol and have no 
observed progressive thrombosis or embolism during the time neces 
sary for the dicumarol to cause an adequate deficiency in 
thrombin formation The effect of dicumarol may continue 
twx) to ten da> s or longer after the last dose has been given Uw y 
prothrombin time tests should be continued until near normal lev 
of prothrombin time hav e been reached 

The administration, of dicumarol should be continued until at 
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one week after the patient has become ambulatory The thrombosing 
tendency ■within the veins has almost certainly disappeared by that 
time It must be emphasized, however, that when the prothrombin 
has returned to normal there is no further protection .against throm- 
bosis 

The only known hazard m the administration of dicumarol to pa- 
tients after surgical operation is the risk of bleeding From recent re- 
ports one must conclude that this risk has been overemphasized 
Barker and his co-workers”® at the Mayo Clinic in their study of 
1000 patients who were given dicumarol found the incidence of bleed- 
ing to be \ery small Minor bleeding consisted of mild epistaxis, micro- 
scopic hematuria and slight oozing from the w'ound These effects 
may or may not have been caused by the prothrombin deficiency 
Major bleeding when it occurred almost always came from surgical 
wounds, particular!} the vaginal wounds among patients on whom 
total abdominal hysterectomy had been performed 
When an operation is contemplated in patients receiving dicumarol 
the surgeon must allow ample time for the remrn of prothrombin 
time to normal before the operation is begun 
If an emergency operation becomes necessary w hen the prothrombin 
time IS prolonged due to dicumarol then a large dose (60 mg ) of 
manadione :odnim bmilfite (synthetic vitamin K) and a transfusion 
of fresh, whole blood should be given before surgical procedure is 
undertaken 

Patients show considerable vanation in sensitivity to this substance 
Absorption of dicumarol from the intestinal tract probably varies in 
different patients and there is some evidence to show that this effect 
may vary with the body weight The presence of fever, toxemia, and 
impaired nutrition also may influence the effect but there are still 
other unexplained differences m sensitivity to dicumarol For these 
reasons it is necessary to individualize carefully the rate of adminis- 
tration of the drug to each patient 
Dicumarol should not be used unless daily and comparable pro- 
thrombin time tests can be done, since without these it is impossible 
to be certain w hether insufficient, adequate, or excessive and possibly 
dangerous effects have been produced 
The dosage of dicumarol for the average patient is 300 mg m a 
single dose b> mouth on the first day, 200 mg on the second day and 
100 mg each day thereafter until the prothrombin time is greater than 
27 seconds (30 per cent of normal plasma) Venous thrombosis will 
not take place if the prothrombin time is kept at that level 
We have also chosen to use this level of 27 seconds prothrombin 
time corresponding to 30 per cent of normal plasma as the optimum 
level, and the dosage of dicumarol should be adjusted to keep this 
level of prothrombin deficiency as constant as possible 
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Control of Bleeding and Excessive Erothromhin Deficiency ~If it 
becomes advisable because of hemorrhage or evcessne prot^ombm 
deficiency to partially restore the clotting power of the blood a 
transfusion of fOO cc of freshly dra^vn, citratcd, MhoJc blood is in 
dicated This effect is due simplv to replacement of prothrombin and 
for that reason stored (bank) blood is not to be used It may be nee 
essary to repeat the transfusion of fresh blood several times over a 
period of two or three days s/nce there is a tendency for the pro 
thrombin to lessen in amount after several hours 

Some patients bate been observed ivho show abnormal sensiovity 
to dicumarol In such patients the prothrombin level miy fall to less 
than 10 per cent of normal after the fitst day or so or even after any 
subsequent dose of dicumarol Barker"* reported ninety-four such pa 
tients Most of these patients did nor have venous thrombosis or puh 
monar>’ embolism 

We have followed the suggestion of Barker and give large doses 
of menadione sodium bisulfite to all patients whose prothrombin time 
falls below 10 per cent of normal after the administration of dicumarol, 
and then use smaller doses of dicumarol afterwards If the bleeding is 
alarming, this drug should be given m addition to frequent transfu 
sions of freshly drawn, whole blood The danger of bleeding in any 
patient who has had venous thrombosis or pulmonarv embolism is 
small 

Contraindications to Use of Anticoagydants —The presence of any 
blood dyscrasia which produces a tendenc) to bleed or any form of 
purpura is considered a contraindication to the use of cither hepann 
or dicumarol Patients w ith definite hepatic imufflciency or bepatag 
enous jaundice, especially if associated with prothrombin deficiency 
should never be guen dicumarol Patients with renal wnifficieney, 
active tuberculosis, open 'wounds or potential bleeding surfaces should 
be given heparin or dicumarol vvitli great caution Dietary or mitri 
tional deficiency should preclude the use of either heparin or dicu 
maro! , 

Roenfgen Ray Therapy —DeTakats^ has continued to advocate the 
use of X radiation as active treatment for the penphlebitic evudaiion 
concomitant lymphangitis and lymphadenitis which he believes is the 
result of extensive venous thrombosis The dosage and the timing of 
the repeated doses are of great importance If in acute phlebitis a dose 
of 200 roentgen units is given a senous general reaction with cnil^ 
fever and malaise may occur DcTakats reports that even a 30 to 
per cent of an erythema dose of roentgen ray (125 to 135 roentgen 
units) with heavy filtration may produce a nse m temperature over 
the affected veins If such doses are given too close together, 
bation of the phlebitis may result In the mild forms of thrombe^ 
phlebitis 80 roentgen units through filters of 2 mm of aluminum an 
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0 25 mm of copper should be given at one week intervals Such 
radiation therapy relieves the pain of chronic phlebitis and may reduce 
the edema 

PRESENT SURGICAL TREATMENT 

After thrombosis of the peripheral veins once takes place the ob- 
jects of treatment are to limit the extension of the process of throm- 
bosis, to prevent fragments of blood clot from becoming dislodged, 
to prevent pulmonary infarction, and to correct the local impairment 
of the venous circulation in the affected extremity 
It must be emphasized that the present status of surgical therapy of 
peripheral venous thrombosis is still confused and leaves much to be 
sohed before it can be considered as the ideal prophylaxis against 
pulmonary embolism Even when surgical therapy is promptly applied, 
occasions will always arise when heparin or dicumarol may be a valu- 
able adjutant m the proper management of the disturbance 
Ugahon of Major Veins —Those mterested primarily m the surgical 
treatment by ligation of the femoral veins do not all agree on the 
absolute indications for such operations Many surgeons are now of 
the opinion that if a patient shows signs of pulmonary infarction, the 
source must be carefully investigated and if it is found that the veins 
m the calf muscles of the legs are involved, the femoral vein below 
the profunda femons tributary should be tied at once They also 
believe that patients who present recognizable thrombosis in the calf 
muscles less than one week old and who must be kept in bed for 
some other reason, should be treated by ligation of the femoral vein 
Often a floating thrombus will be found m the common femoral vein 
On the other hand if a patient is seen with a tender swollen thigh or 
groin the clot within the vem should not be aspirated nor should the 
vein be ligated above the profunda femons tributary If the throm- 
bosis IS below the knee and the patient has been ambulator) for more 
than a week and there has been no extension of the thrombosis into 
the thigh, then the femoral vem should not be ligated 
Ligatton of the femoral vein below the profunda femons tributary 
Mhen the profunda femons is patent results m relatively little edema, 
while ligation of the femoral vein above the profunda femons tnbu- 
tar) usually results m considerable edema We also believe that liga 
lion of the femoral vem following aspiration may give nse to throm 
bosis of the previously unobstructed collaterals and thus produce mas 
sive edema 

While edema, c>anosis and pain may persist or even increase after 
iliac or femoral vem ligation, it is impossible to determine how per- 
sistent these signs and symptoms might have been had no ligation been 
done Homans states that the edema due to ligation of the iliac vein 
IS less pronounced than when the common femoral veins are inter- 
nipred Fine and Starr ha\e reported an occasional occurrence of pul 
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tnonary infarction and only rare instances of fanil pulmonary cm- 
bolism following Jiganon of the femoral veins 
One of the greatest difficulties is to estimate the age of the clot at 
the level of exposure The clot is usually much older than it appears 
to be and when jc is firmly adherent to the wall of the sem the 
aspiration of the clot from the proximal segment is difficult and may 
leave small mural thrombi which may cause further intravascular clot 
img At this stage the dor has completely lost its embohzing prop- 
erty When the clot is fresh fnaWe and nonadherent its presence does 
not give rise to pain or edema m the thigh yet this is the most dan 
gerous variety and the one which should be treated b> femoral vein 
ligation early m the course of the process 
Our experience has led us to the conclusion that the ligation of 
the femoral vein below the profunda femoris branch is occasionjllj 
indicated after pulmonary infarction has taken place and the site of 
the thrombus is definitely localized in the veins of the calf muscles 
and the thigh is not swollen and the femoral vein is not tender Moth 
less of an indication for ligation of the femoral vein exists when the 
patient has fully developed iliofemoral thrombosis when the femoral 
vein IS tender and the clot within the vein is adherent and difficult to 
extract even by suction In such cases w e behev e that operation is 
unnecessary unless one wishes to hgate the common iliac vein an 
operative procedure which is still m an experimental stage 
Fine and Starr” state that since the frequency of bilateral involve 
ment is high they advocate bilateral ligation of the femoral veins even 
when there are relatively few symptoms of venous involvement m the 
opposite extremity The level of ligation of the large veins they feel 
should be based upon evidence of extent of involvement (1) Th^ 
common femoral xem should be ligated when thrombophlebitis is Iim 
iced to the veins below the knee or when pulmonary embolism h^ 
occurred m the absence of all signs of venous involvement (2) The 
common iliac vein should be ligated when thrombophlebitis involves 
the common femoral the external iliac or the common disc veins 
(3) The vena cava should be ligated when there are indications that 
both common ihac veins require ligation 

Novocemizahon Regional Sympafhebc Ganglions —This procedure 
K commonly referred to as a paravertebral block and has been 
widely used to give relief of swelling and pain in the acute phases 
thrombophlebitis On the basis of cxpcnmemal observations Albert 
suggested the procedure to Lenche for clinical application In 
Leriche and Kunlin®^ desenbed the method of infiltrating the rcgiotia 
sympathetic ganglions with Z per cent solution of procaine hydrochlo- 
ride to overcome the secondary vasospasm associated with acute post 
operative thrombophlebitis Their reports indicate that most of ttiei 
patients were relieved of their ^mptoms by this paralysis of the vaso 
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motor nerves to the affected extremity. In 1939 Ochsner and De- 
Bakey ®2 confirmed these results and suggested that the method of 
treatment be applied more widely 
Proper noiocainization of these ganghons will usually relieve pain, 
reduce the edema of the part and restore the arterial pulsations to a 
normal level The beneficial effects of this simple therapeutic proce- 
dure in the chrome phase of iliofemoral thrombophlebitis which has 
caused considerable chronic swelling and severe neuntic pain of the 
type which is influenced by changes in Ateather, have frequently been 
very striking The period of disability m this type of patient can 
usually be shortened by this method of treatment 
In the Umversity Hospitals ■vve now use this method of treatment 
in those patients who have demonstrable arterial spasm in an extrem- 
ity associated with thrombophlebitis These patients usually have cold, 
cyanotic toes and suffer great pam Patients whose toes are warm and 
who show other evidences of inflammatory hyperemia in the tissues of 
the affected extremity are not greatly benefited by this method of 
treatment 

The surgeon must constantly keep in mind that the blocking of the 
sympathetic impulses to an affected extremity does not protect the 
patient from pulmonary embolism nor will it protect him from resid- 
ual edema if the extent of the thrombosis is great 

THE PROBLEM OF PULMONARY EMBOLISM 

In a discussion of this type we need not review the clinical picture 
of massive pulmonary embolism which completely obstructs the mam 
artery or its branches and which kills the patient in less than ten min 
utes Before pulmonary embolism can take place there must be throm- 
bosis of a vein elsewhere in the body Small nonfatal emboli frequently 
come from the auricle on the right side of the heart 
It has been shown that about 8 per cent of the patients die m less 
than ten minutes, 33 per cent die m less than one hour and approxi- 
mately 60 per cent of the patients with fatal pulmonary embolism live 
for one hour to several days Such figures, of course, refer only to 
fatal pulmonar> embohsm and studies from the Mayo Clinic indicate 
that onlv about 20 or 25 per cent of these emboli are fatal m the first 
insult 

DeTakats’ has reemphasized the importance of recognizing the early 
signs and s> mptoms and has instructed his interns and nurses to be on 
the constant lookout for the earl) manifestations of pulmonary em- 
bolism The rationale for this type of emergency treatment is based 
upon the assumption that a large pulmonary embolus gives rise to 
abnormal reflexes in the autonomic nerv ous s> stem in addition to the 
asphyxia, heart failure and insufficient return of venous blood to the 
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monary infarction and only rare instances of fatal pulmonary cm 
holism following ligation of the femoral veins 
One of the greatest di/Hculnes js to estimate the age of the clot a: 
the level of exposure The clot is usually much older than it appean 
to be and when it is firmly adherent to the uall of the vein the 
aspiration of the clot from the proximal segment is difficult and ma)' 
leave small mural thrombi which may cause f]irther intravascular dot 
ting At this stage the dor has completely lost its embolizing prop- 
erc> When the clot is fresh, fmbic and nonadhercnc its presence does 
not give rise to pain or edema m the thigh, jet this is the most dan 
gerous variety and the one which should be treated by femoral rein 
ligation early m the course of the process 
Our experience has led us to the conclusion that the ligation of 
the femoral vein below the profunda femoris branch is occasionally 
indicated after pulmonary infarction has taken place and the site of 
the thrombus is definitely IocaIi 2 ed in the veins of the calf musdes 
and the thigh is not swollen and the femoral vein is not tender Woch 
less of an indication for ligation of the femoral vcm exists when the 
patient has fully developed iliofemoral thrombosis, when the femorsl 
vein is tender and the clot within the vein is adherent and difficult to 
extract even by suction In such cases w e bcliev e that operation is 
unnecessary unless one wishes to ligate the common iliac tern, an 
operam c procedure w hich is still in an experimental stage 
Fine and Starr*^ state that since the frequency of bilateral lmo^^ 
ment is high they advocate bilateral ligation of the femoral veins even 
when there arc relatively few symptoms of venous involvement m Ae 
opposite extremity The level of ligation of the large veins 
should be based upon evidence of extent of involvement (1) ^ 
common femoral v cm should be ligated w hen thrombophlebitis is Iot 
lied to the veins below the knee or when pulmonary embolism^ 
occurred m the absence of all signs of venous imolvemcnt (Z) The 
common iliac vcm should be ligated when thrombophlebitis involves 
the common femoral, the external iliac or the common iliac vei^ 
(3) The vena cava should be ligated when there are indications that 
both common iliac veins require ligation 
Novocemlzahon of Regional Sympathetic Ganglions —This procednr® 
IS commonly' referred to as a “paravertebral block” and h^ been 
widely used to give relief of swcihng and pam m the acute 
thrombophlebitis On the basis of experimental observations 
suggested the procedure to Lenche for clinical application In 9 
Lerichc and Kunim** described the method of infiltrating 
sympatheac ganglions vvjth 2 per cent solution of procaine hydfocn o 
ride to overcome the secondary vasospasm associated with acute po 
operative thrombophlebitis Their reports indicate that most ot ^ 
pauents were relieved of their symptoms by this paralvsis of the va 
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the veins of the extremities must be prevented if possible by frequent 
change of position m bed, elevation of the foot of the bed and above 
all acuve movement of the muscles of the low er extremities 
We are convinced that a careful preoperative study of the clotting 
mechanism in pauents who are to be subjected to extensive surgical 
operations or who, because of senous injuries, will be confined to bed 
for long periods of time, is of real importance as an aid in the preven 
tion of venous thrombosis and pulmonary embolism The heparin toler- 
ance test or the prothrombin time test permits the detection of h> pcr- 
prothrombinemia These tests also help determine the activity of the 
thrombosis and indicate the possibility of funher extension of the in 
trav oscular blood clot 

At the present time the surgical treatment is largely confined to 
limiting the process of thrombosis to an extremity and the preven 
tion of pulmonary embolism The proph> lactic occlusion of a major 
venous pathwaj which could permit the propagation or transportation 
of a blood clot to some vital center of the body may be a Ufe saving 
procedure and should be considered if the clinical signs indicate pro 
gressiv e venous thrombosis in the la^e v ems of the extremities 
Our experiences have led us to conclude that the proper use of anti- 
coagulants IS a satisfactory prophylactic vtensure against pulmonary 
embolism when (1) the source of the emboli is not detectable clin- 
ically (2) venous thrombosis and pulmonary embolism have occurred 
before operation, and (3) chemical tests rev eal hv perprothrombmemia 
In patients with known venous thrombosis we believe that adequate 
treatment with anticoagulants will prevent pulmonary embolism be 
cause the propagation of the blood clot is prevented and fresh soft 
clots no longer form within the veins The old thrombus remains 
firmly attached to the wall of the vem and will not give rise to pulmo 
nary embolism 

All of the present methods of therapy have their limitations and 
it IS not yet possible to assure every patient of complete recovery 
even if all methods of treatment were to be employed simultaneously 
Regardless of the type of therapy which the surgeon wishes to use, 
we believe that the early recognition of the peripheral thrombosis is 
essential to proper therapy 
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POSTOPERATIVE PULMONARY COMPLICATIONS 
Edward J McGRATir, AI D • 

It has been estimated in \anous sur\c>s that postoperame paW 
nary complications occur m from 2 fo 5 per cent of all patients sub- 
jected to sui^ical procedures and that such complications account for 
0 f to 1 5 per cent of all surgical deaths Other studies indicate that 
the incidence of serious pulmonary complications in major abdominal 
procedures rises as high as 10 per cent And to the thoracic suigcon. 
the danger of fatal pulmonary complications is an ever-present men- 
ace It IS only natural, then, that the subject of postoperative pulmo- 
nary complications should be one of the greatest moment to all stu 
geons The statement, frequcml} made, that the incidence of post 
operative pulmonarj complications has shown no appreciable decrease 
in the past fifteen years, hovrever, muse be qualified hst jt be Jm** 
leading As Veal and \'an Werden* succinctly point out, “The inci 
dence of pulmonary complications after operation has almost wvan* 
ably shown an tverease when surgeons have devoted themselves to the 
subject, though with the increased incidence has usually gone a 
crease in the mortality The explanation is nor difficult better dis? 
nosis and more careful observation explain the increase in incidence 
better prophykxis explains the decrease m momlit) ” This has be« 
our own experience Over the past decade w e hav e been increasingly 
more aware of atelectasis, postopcratively, but the incidence of pwt 
operative pneumonia has shown a steady decline Postoperative pul 
monary infarction is recegnized far more frequently, while the m 
cidencc of fatal pulmonary embolism and abscess following surgs^T 
has gradually receded 

It IS convement for the present discussion to classify posroperawe 
pulmonary complications as follows atelectasis, pneumonia, embob^'” 
and infarction, lung abscess and fat embolism 

ATEIECTASIS 

Since atelectasis constitutes so large a proportion of postoperattxe 
pulmonary complications, and since it is the precursor ot many 
more serious postoperative pulmonary lesions, considerable space wn 
be dev oted to the discussion of this disturbance In so doing, many ^ 
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the considerations pertinent to subsequent topics will be discussed 
under atelectasis, holding in mind their applicability to pneumonia and 
lung abscess The word atelectasis was coined by Jorg" in 1832 from 
the Greek words afe/er— imperfect and expansion, to denote 

failure of expansion of the lungs of the newborn Twenty years ago, 
the only form of atelectasis recognized was what xve designate today 
as massive collapse of the lung Increasing clinical and experimental 
investigation, however, has demonstrated that failure of expansion, 
postoperatively, is a phenomenon which may have a lobular or lobar 
distribution in addition to involvement of an entire lung, that while 
massive collapse of a lung is a most infrequent occurrence, lobular atel- 
ectasis is by far the most common postoperative pulmonary complica- 
tion, that what had formerly been diagnosed as earl> pneumonia is, 
m the great majority of instances, atelectasis, and that, with atelectasis 
as the most frequent precursor of pneumonia, postoperatively, its pre- 
vention or vigorous treatment has markedly reduced the incidence of 
pneumonia as a postoperative complication 
There is no unanimity of opinion among students of this disease 
regarding its etiology Various theories have been offered to explain 
Its mode of development It is neither possible nor desirable within the 
text of this discussion to argue the relative merits of each of these 
theories It is probable that none of them adequately explains every 
case, and equally probable that each may play some role in the com- 
posite problem of atelectasis For practical purposes, both m prophyl- 
axis and in therapy, each must be kept m mind as a possible source of 
atelectasis if the disturbance and its sequelae are to be avoided 
Clinically, the vast majority of instances of atelectasis are those of 
multiple areas of lobular collapse, usually confined to one side and m 
the lower lobe Bilateral lower lobe atelectasis, however, is not an un- 
common occurrence Typically the disturbance manifests itself within 
the first forty eight hours postoperatively with a sudden rise m tem- 
perature to 101° to 104° F and a corresponding tachycardia Dyspnea 
is not so strikingly a part of the picture as in pneumonia, nor does the 
patient appear grossl> toxic as m the latter disease In lobular atelec- 
tasis, unless widely disseminated, cyanosis is, at most, very mild Ex- 
amination of the chest may show some decrease m resonance over the 
affected lung, particularly posteriorly, and v arying degrees of medias- 
tinal shift toward the involved side are encountered On auscultation, 
probably the earliest finding is a diminution in the breath sounds dis 
tributed irregularly ov er the involved area notably at the base of the 
lung In those uncommon instances in which massive collapse of an 
entire lung occurs, the picture is correspondingly more dramatic 
Djspnca and mediastinal shift are prominent factors and cyanosis is 
more pronounced Examination of the chest reveals inspiratory lag on 
the affected side, dullness to percussion ov er the entire collapsed lung 
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and absence of breath sounds on auscultation The startling sudden 
ness of onset and the clear-cut physical findings, corroborated by 
X ray, make the diagnosis inescapable 
Treatment of this complication of operative procedures is so met 
tncably intcnvoien with prophylaxis that ic is impossible to discus 
them separately Prcoperatively, several precautions, quite simple but 
nonetheless important, are observed Unless absolutely unavoidable, 
patients should be up and about and not confined to bed for several 
days prior to operation The reduced pulmonary expansion attendant 
upon bed rest is a fertile field /or postoperative atelectatic collapse 
Where the condition of the paoent makes confinement to bed un 
av ojdable, ev ery efifort should be made fo keep him from lying in one 
position, particularlj on the back Turning from side to side alter 
nately elevating and low ering the head of the bed, and sitting up for 
meals are among the methods of maintaining activity, even in bed 
which p3) good dividends in the postoperative period 
Any active infection of the upper respiratory passages, including 
scnousl} infected teeth and gums, should be considered a contra 
indication to elective surgery until a reasonable ame after the inflam- 
mation has been eradicated In the same vein it seems hardly neces- 
sary to stress here the vital importance of evacuation of secretions 
from infected portions of the Jungs bj adequate postural drainage be 
fore surgical procedures upon the lungs are attempted One other item 
of importance, infrequently stressed, deserves emphasis Today 
the universality of the smoking habit, many patients have a Jong 
standing tracheobronchitis which is peculiarly sensitiv t to the irntation 
of tobacco smokc-the so called ‘ cigarette cough ” Elimination oJ 
smoking for several days to a week before operation mil usually pm 
duce a gratifying subsidence m the irritation of the tracheobronchia 
tree and render the patient much less susceptible to the development 
of atelectasis postoperativcly FinaUj , here, as in other aspects or t e 
patients condition, proper adjustment of fluid balance is important 
The deh) drated patient is more apt than not to secrete a thick tma 
Clous type of mucus which it is difficult for the anesthetist to remove 
and almost impossible for the patient to cough out 
It IS out of the question of course, to observe many of the tore 
going precautions in the face of acute surgical emergencies In su ^ 
instances the roles of the anesthetist and surgeon at the 
operation assume, if possible, even greater significance than under 
urgent circumstances The importance of anesthesia in the _ 

or development of postoperative pulmonary compbcations has 
in the past, both over- and underemphasized Without entering i 
the controversy between advocates and opponents of inhalation an ^ 
thesia, it is safe to make the broad generalization that, in the 
active upper respiratorv infection, when surgery is imperative, g^s 
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gen anesthesia, either c> clopropane or nitrous oxide, is less irritating 
and therefore preferable to ether anesthesia, and that, other considera- 
tions being equal, noninhalation anesthesia, spinal, local or intravenous, 
IS preferable to inhalation anesthesia 
It IS our experience that the use of scopolamine as a preanesthetic 
drug has certain advantages As an adju\ant to morphine it exerts a 
profound synergistic effect, permitting the use of smaller amounts of 
morphine The hypnotic effect of scopolamine renders the patient less 
alert to his surroundings, less apprehensnc and, consequently, more 
cooperative, thereby permitting smoother induction of anesthesia It 
IS not a safe drug for use in infancj and early childhood nor m ad- 
vanced age Under these circumstances atropine is preferable It is 
argued that both drugs tend to dry the bronchial mucosa unduly, thus 
increasing the tendency to form \iscid sputum which is conducive to 
atelectasis Such, however, has not been our experience and we doubt 
that these drugs alone can be indicted on this score 
The use of an intratracheal cube in inhalation anesthesia is also a 
controversial point, one that can be settled only by large, impartial 
and well controlled statistical surveys The intratracheal tube has ob 
vious advantages and disadvantages Its presence constitutes an irritat- 
ing foreign body m the trachea which necessarily reacts, both at opera 
tion and postoperatively, by the overproduction of mucus On the 
other hand, the advantages of the use of the intratracheal tube are 
equally obvious and to our minds outweigh its disadvantages With 
the tube, aeration of the lungs is almost completely under the control 
of the anesthetist Particularly m intrathoracic procedures, and m all 
long operative procedures, he is able periodically to inflate the lungs 
under positiv e pressure, thus preventing the tendency to collapse from 
developing during operation Furthermore, the depth to which he can 
evacuate the tracheobronchial tree of secretions is much greater than 
"ithout a tube With a tube in place it is virtually impossible for the 
patient to aspirate secretions from the nose and mouth And finally, 
respirations can be maintained under direct positive pressure until the 
patient is practically awake and the conscious effort to breathe and 
cough can be evoked 

More important than the type of anesthetic or method of anesthesia 
IS the care and skill displayed by the anesthetist When induction is 
smooth and anesthesia is maintained at a constant level, the patient is 
far less apt to have trouble postoperatively than if the anesthetist 
fights ’ his patient to sleep, traumatizes the oral pharynx and larynx 
m introducing a tube and is constantly m trouble keeping the patient 
anesthetized Keeping the airways clear of secretions and a thorough 
evacuation bj suction of the tracheobronchial tree just before the pa 
tient awakes are of far greater importance than whether or not an 
intratracheal tube is used 
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Both the surgeon and his assistants have a responsibdity equally a 
great as the anesthetist if postoperative pulmonary complications tr« 
to be avoided Sharp dissection, adequate hemostasis, definitive ligation 
of transected vessels rather than mass tissue ligation, anatomic plane 
dissection where possible, protection of tissues against drying by mo st 
sponges, minimal and gentle retraction, these represent indispcnsabl« 
precautions, if the danger of showers of emboli are to be avoided post 
operatively In abdominal surgery, in particular, other safeguards must 
be observed Unnecessary exposure of the viscera mevitably leads co 
cooling and drying of these sensitive structures UnnecKsary handling 
of bouel by surgeon or assistants produces comparable resulcsupon 
rhe finely adpsred autonomic innervation of these organs Eveiy day 
clinical experience has established beyond doubt that a close Integra 
tion between the autonomic innervation of the lungs and that of the 
abdominal viscera exists and that insult to either frequently leads to 
injury to both 

The postoperative dressing, particularly in abdominal surgery, can 
also be of great significance m the subsequent condition of the pa 
tient's respiratory function Such a dressing should not confine the 
costal margins, thereby reducing expansion at the bases of the lungs- 
On the other hand, it should be su/ficiendy secure so that the patient 
may be turned frequently with safety, and provide sufficient support 
to the abdominal vv all so that coughing does not become an unbear 
able agony In this regard, one technical point deserves emphasis 
Notably in surgery of the upper abdomen, where the incidence ot 
postoperative atelectasis is apt to be panicularlv high the use of * 
cransvene incision in preference to a longitudinal one has impressive 
advantages m the postoperative convalescence of the patient as vve» 
as at operation Movement of the patient is much less restncced b\ 
pam or fear of damage to the vvound, and coughing is a relativcb 
painless procedure as compared to the extreme discomfort that 
ing can cause when the operative approach has been through a ver 
tical incision , ,, 

Postoperarively, the use of the Trendelenburg position until ru 
consciousness returns has the advantage of providing postural drainsg' 
for secretions from both upper and lower portions of the respirator' 
apparatus Thereafter, low Fowler’s position is ideal for minimizing 
the effort necessary to cough or breathe deeply In this clinic patient 
are turned hourly or ev ery two hours during rhe first t" 
hours postoperattvcly and no less than four tunes a day for the ne^ 
three dajs Methods of keeping the lungs expanded consist m havin» 
the patient take ten deep breaths every hour, breathing into ^ P^P 
bag once an hour, and when the patient is unwilling or unable 
breathe deeply, inhalations of a mixture of 5 per cent carbon dioxi 
and 95 per cent oxygen 
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For patients m \\hom large amounts of mucus accumulate during 
or after operation, as is particularly apt to happen in associaaon with 
intrathoracic procedures, active aspiration of the hypopharynx and 
trachea is accomplished by means of a suction machine and a long 
catheter passed through the nose into the trachea The procedure is 
carried out as often as every fifteen minutes until consciousness re- 
turns and hourly thereafter for the first six hours postoperatn ely, or 
longer if necessary In addition to the positn e suction, this maneu\ er 
also e\ okes the cough reflex, forcing the patient to ev acuate his on n 
tracheobronchial tree Properly done, it is without danger and is of 
inestimable advantage m preventing serious pulmonary complications 
It IS important to note that postoperative atelectasis is not a complica- 
tion limited to patients receiving inhalation anesthesia It occurs about 
as frequently following spinal, local or intravenous anesthesia as follow 
mg inhalation anesthesia Consequently, the foregoing precautions must 
be observed m all postoperative patients if this complication is to be 
avoided 

When atelectasis develops in spite of these measures, our efforts to 
secure re-expansion of the collapsed portions of the lungs must be 
redoubled, since failure to do so almost certainly results in lobular 
pneumonia 

In addition to the foregoing measures, a fairly definite routine, as 
described by Moore,® is earned out m this clinic If not already in 
use, a snug binder is applied m abdominal incisions to support the 
wound The patient is then dropped into the Trendelenburg position 
by lowering the head of the Fowler frame and raising the foot of the 
bed on a chair He is then turned onto the unaffected side, and, using 
his free hand to support his wound, is urged to cough Usually, this 
is enough to start coughing, if it is not, a sharp blow with the heel 
of the physician’s hand upon the patient’s back will frequently help 
If more drastic measures are necessary, carbon dioxide-oxygen inhala 
tions, steam inhalations with tincture of benzoin and transnasal tracheal 
suction are used, with the patient kept in the Trendelenburg position 
to secure the effect of gravity drainage upon his bronchial tree If 
these methods fail to work promptly, bronchoscopic aspiration is used 
It is our opinion, how ev er, that if possible, the obstruction should be 
relieved by means other than bronchoscopy, since this procedure, in- 
herently traumatic, is itself not mfrcquentlv the source of mucosal 
edema and oversecretion in the tracheobronchial tree 
It IS not uncommon to find the tendency toward atelectatic collapse 
recurring once it has started Consequently, the imtial episode should 
be viewed as a warning to watch for recurrences m order to treat 
them promptly w hen they' occur In the ev ent of a recurrence, or of 
failure to relieve the patient of his atelectasis promptly the first time, 
it has been our practice to start chemotherapy immediately, because 
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of the imminence of pneumonia Usuallj. this is done with sulfadunns 
by mouth alone, although more recently, penicillm therapy has hem 
used m addition to sulfadiazine, in order to be doubly sure of propbjl 
aMs against pneumonia 


POSTOPfRATtVe PNEUMONIA 


It IS improbable that pneumonia occurs as a pnmarj postopentivt 
tomphcation eveept m rare instances Postoperative pneumonia, use 
ally of the lobular t>'pe, almost insanabl)' represents a sequela of some 
other pnmarj condition The commonest sources of postoperaure 
pneumonia are atelectasis pulmonarj infarction from peripheral eia- 
Ijoli, cardiac failure m eldcrlj patients, and aspiration of gastric con 
tents Of these, the first has already been discussed, and the second 
«ill be treated later The third condition, circulatory insufficiency, is 
not, strictly speaking, a pulmonan complication, and is discussed ek« 
where in this symposium 

The fourth source of posroperatne pneumonia, namely, aspiration 
of gastric or intestinal contents, although incacusablc is, notwithstand 
mg, an occasional catastrophe Its occurrence indicates cither igna- 
rance of the possibility that it may luppen, or carelessness in employing 
the simple procedures which would obsiate the disaster When opers 
tive procedures upon the gastrointestinal tract arc contempUte^, 
the exception of appendectomy, rhe patient’s upper alimentary tract 
should be prepared for at least forty-eight hours in ad\ ance, and open 
tion should be earned out with a gastric drainage rube in place More 
important sail, no patient, particularly' when a general anesthetic^ 
been employed, should be removed from the operating room to ha 
bed Without the anesthetist or a physician in constant attendant 
Should the patient begin to vomir in this mienal, failure to provide 
postural drainage will mcntably result in aspiration of the sonutu^ 
The simple expedient of elevating the foot of the stretcher and 
ing the patient's head to the side will ob\ late the possibility m all but 
the rarest instances But the responsibility for tlus cannot be delegated 


to a nurse or an attendant , 

If, m spite of careful prophylaxis, pneumonia does develop the chn 
icaljjicture is 3 typical one The remperature rises to 101'’ to 104 r 
and maintains itself at this level A corresponding elevation of pu^e 
rate accompanies the temperature nse and dyspnea is usually a proiw 
nent finding Varying degrees of cyanosis will be present and t e 
patient is obviously toxic A white blood count wall show 
m white cells with an absolute polymorphonuclear leucocytosis 
mation of the chest reveals dulln^ to percussion diminished brw 
sounds and scattered fine rales over the involved areas Therapy con 
sists m adequate hy dration, the administration of oxvgen by tent, 
or jntrapharvngeal catheter, and chemotherapy in the form of pemci 
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Im, sxitfadiazine or both It is worthy of note at this time that where 
the danger of postoperative pulmonary complications is a major con- 
sideration preoperativ ely, as, for instance, when intrathoracic proce- 
dures are contemplated, preparation of the patient with these drugs for 
forty-eight hours before operation has become a routine procedure 
at this institution 

POSTOPERATIVE PULMONARY INFARCTION 

This topic has been treated cxhausmely in another portion of this 
s> mposium, and only items relative to the care of the pulmonary con 
dition will be discussed hjre The onset of pulmonary infarction varies 
from the sudden overwhelming shock resulting in death almost imme 
diately, down to minor episodes of unexplained temperature and ma 
laise of a few days’ duration T> pically the condition is manifested 
by sudden pain in the chest, mild shock, dyspnea and cough with the 
expectoration of frothy bloody sputum It occurs most frequently one 
to two weeks following operation and comes as an unpleasant surprise 
m a patient apparently convalescing uneventfully Examination of the 
chest reveals resicicied movement over the involved side, dullness to 
percussion, usually at the base, and, on auscultation, diminished breath 
sounds over the same area with a friction rub if the infarction has 
reached the pleura Later, rales can be heard over the involved area 
tlso Roentgenograms taken immediately after the episode will usuallj 
reveal little, if any, change, but within forty-eight hours a wedge 
shaped density with the base at the pleura will be seen 
The course of pulmonary infarction may follow one of three stand 
ard patterns It ma> clear without incident, pneumonia in the in- 
farcted area and the contiguous portions of the lungs may develop, 
or the process may go on to abscess formation To ward off the devel- 
opment of the tvvo latter possibilities certain therapeutic measures are 
of value Penicilbn and sulfadiazine as chemotherapeutic agents should 
be started immediately In addition the observations of de Takats^ and 
his associates should be borne in mind He has demonstrated experi 
mentallj that, in pulmonary infarction, not only the pulmonary and 
bronchial arteries, but the bronchi as well, are involved m intense and 
prolonged spasm To offset this, antispasmodic drugs are of great value 
In particular, papav erine and atropine are useful We have used these 
in the form of Spasmalgin (Roche) administered hypodermically I cc 
cverv three hours with what we beheve to be excellent results 

POSTOPERATIVE PULMONARY ABSCESS 

When pulmonary abscess occurs postoperatively it is most fre 
quently either the result of aspiration of foreign materia! into the 
•lings during operation or the residual of piilmomry infarction Both 
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of these tondttions ha\ e been iufi»c»entl> discussed before and need 
no further repetition at this point 
Diagnosticalh an abscess of the lung nu> be found inudentali) on 
roenigenograpU\ to check the progress of other pulmonarj disease 
\fore frequent!), however, our attention is calfed to its presence 
the fact that the patient Ivas a persistent cough produciiv e of copious 
amounts of purulent sputum K the infecting organisms are the simpler 
aerobic p> ogencs such as the pneumococci the sputum will be com 
parativel) odorless But if, as frcquentl) happens the causative agents 
are the s>mbiotic anaerobic streptococci and staph) lococci with or 
\v iihout associated spirochetes and fusiform baciUi the resultant m 
fection will be a putrid one uirh the prodlicrmn of the extreineb 
foul fetid sputum with which we are accustomed to associate lunc 
ibscess Phvsica! examination at this time will reveal restricted move 
ment of the hemirhorax affected Inasmuch as there is almost invan 
abl\ about the abscess a surrounding zone of pneumonitis percussion 
and auscultarion over the diseased area will chcit signs of consolidi 
tion Before the abscess is ev acuated through the bronchial tree t) p' 
ical findings of cav nation w ill be aliscnt At the same time the patient 
w lU manifest signs of sepsis l»> a spiking temperature and pulse rate 
frequent chills malaise and a marked elevation m the white count 
\ riv at this time mav reveal onlv the pneumonitis with onl> spotn 
areas of rarefaction to suggest the presence of abscess W ben tran^ 
bronchial drainage occurs the npiea! signs of cavitation develop a™ 
the roentgenogram demonstrates the spherical rarefaction frequentlj 
with a fluid level present which is diagnostic of the disease \M'eti 
such drainage develops the signs of toxicitv regress The patients 
temperature and pulse subside and clinicallv he appears much iiu 
proved Such improvement however can be verv deceptive for 
unless vigorous me-isiires are insnnited pronipth to eradicate the 
lesion the patient rapidl) develops svstemic changes dispropomon 
vtely severe for the apparent mildness of the pulmonarj disease These 
include loss of appetite loss of weight profound secondar) anenua 
fatigue dvspnea on esertum the joint changes known as pulmonary 
osteoarthropath) and finalh mivloid disease The pulmonarv lesion 
if uncreated produces fibrosis of the adjacent lung bronchiectat^ 
chmges in the contiguous bronchi ind not infrequently iddinotsat a ^ 
cesses m the same or the opposite lung Indeed neglected lun 
ibscess can be a most unpleasant disease 
Therapeuticallv we believe that all pulmonar) abscesses 
"I reasonable period of vigorously applied conservative treattnent 
means adequate chemotherapv with penicillin and sulfadiazine r 
plemented if organisms of the \mcents group are present b) m 
venous arscniciK Proper md thorough postunl drainage three im' 
dailv IS cquvUv indispcnsvblc and we feel that bronchoscopic jspi 
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non of the abscess should be carried out tNMce \\eekl>. A. diet high in 
protein, carbohvdrate and Mtamins, supplementary iron therapy, and 
if indicated b\ the blood count, repeated transfusions are standard 
treatment in this condition Under such a regimen the \ast majonn 
of pulmonir) abscesses will begin to show improvement promptlj 
and will be eliminated in about two months When improvement fails 
to develop within si\ weeks, however, or when evidence of s)stemic 
toxicitv persists and on \ rav the abscess appears to be advancing in 
spite of vigorous nonsurgical measures such conservative therapv 
should be abandoned and prompt transthoracic drainage of the abscess 
instituted The technical details of this procedure have been exhaust- 
inglv treated in the surgical ftteranirc of the past fiv e v ears and need 
no further elaboration here 

PULMONARY FAT EMBOLISM 

This unfortunate complication is usuallv incident to the surgical 
lesion Itself, rather than as a result of surgical intervention It does 
occur occasionallv , however, apparentiv as the result of surger>, par 
ticularlv on the skeletal svsteni, and so deserves mention here The 
fundamental disturbance is the presence m the circulating venous 
blood of fat droplets in excess of one micron m size These globules 
of fat, when thev enter the finer radicles of the puhnonar>’ circuit, 
plug these vessels producing a situation comparable to the classical 
pulmonarv embolus discussed elsewhere m this svmposiiim With fat 
embolism, however, there is the added danger that the ameboid fat 
droplets will slowU pass through the pulmonarv circulation and 
escape into the general circulation onlv to lodge elsewhere m the 
hodv, panicularlv in the brain the kidnevs, the liver and the heart 

The phenomenon has been seen most frequentlv, m the past, m 
association with fractures of the long bones and as a complication of 
orthopedic procedures As such it was of rclativelv infrequent occur 
fence This relationship to trauma of the skeletal svstem has also given 
rise to the theorv that the circulating fat droplets originate in the mar 
row fat of bone and arc introduced into the circulation through the 
open mouths of torn V enous channels More recentlv several observers 
have noted that there is a surpnsinglv high incidence of fat embolism 
m association w ith bums And, w hile w e hav e not as v et compiled our 
statistics, we, at this clinic, have been similarlv impressed with the 
fact that severe thermal mjurv is not mfrequentlv associated with fat 
embolism Such an observation lends credence to the theorv advanced 
bv Lehman,® that the origin of the fat droplets resides in the blood 
Itself, 1 e , that in various injuries to susceptible individuals, there is 
released a dcmulsifv mg substance which dissociates blood fat allowing 
It to agglomerate into large droplets which constitute emboh and 
cause the s>ndrome known as fat embolism 



1200 


f ARD J Mrt RA PH 


Clinically, thii. complication manifests itself any time from the di\ 
of injury or surgery until the seventh day Its onset is quite insidioes 
m most instances, although it may appear dramatically m the form of 
unconsciousness associated with a bizarre grouping of neurological 
signs The more common initial findings are unexplained dyspnea and 
cyanosis, accompanied bv or followed shortlv by some disonentauon 
or delirium Examination of the chest may show nothing or may re 
veal a diffuse process suggesting cirly disseminated bronchopneumonia 
X ray s at this time usually are noncontnbutorv , but later show diffuse 
opacities leading to the diagnosis of bronchopneumonia The process 
max stop here, and the patient recover More frequently the dj^spna 
and cyanosis increase, cerebral signs become more marhed, butvnth 
out clear-cut unilateral localization Coma superv cncs and the patient 
dies Diagnostic criteria for fat embolism are distressingly absent 
Occasionally, fat droplets can be found m the urine and m the 
sputum, but not w ith sufficient rcgulantv to be dependable At pres 
enc, we are studving the accuracy of a rapid vnlumciric method for 
determining total blood fat content, based on the Babcock test, as a 
diagnostic guide, but the data ts as yet too limited to warrant drawing 
anv conclusions Diagnosis of this condition depends entirely upon 
recognition of the clinical picture phis, tn the event of death, special 
staining technics on autopsy material to demonstrate the presence of 
free fat globules m the tissues, notablv the lungs, brain and kidneys 
Thcrapeuricallv . we are as yet without weapons against this com- 
plication Maintenance of fluid balance and other general measures ate 
used But the onU direct therapeutic attack upon the problem utw 
use of a dextrose alcohol mixture intravenously as suggested by Herr 
mann® of this clinic And this therapeutic procedure has not unfor 
innately receiv cd sufRcicnr trial tn lest its usefulness 

SUMMARY 

In this brief discussion of postoperative pulmonary comphcatio^ 
we have endeavored to stress two principles of good surgical 
one, that there is no substitute for detailed careful prophylaxis agai^^ 
the potential hazards inherent m surgery ^ and second, that m a 
major surgical procedure, the entire physical economy of 
must be taken into consideration rather than just the local be 
operation 
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POSTOPERATIVE JHFECTIONS 

\V A Avrtwzicfi M D , F A C S • 

I^FEcn:Io^s dc\ doping dunng tbc postoperative period ma\ have a 
r rofound effect on mottalit> » morbidit) and the final result of the 
•iperatJOO Thc> maj result m death Itiss of iimb or prolonged or 
permanent disability Their occurrence postoperativcly m individuals 
svhose resistance is depleted acute ot cVitomc disease may dtwt 
mine the issue of life or death The development of anv infection, 
pattvculatlN in large wounds almost ccttamlv increases the period of 
niorhiditv after operation since infection the greatest enemy of 
wound healing produces further destruction of tissue and suppresses 
the process Tissues destrojcd l»\ infection are usually replaced hi 
scar tissue which maj affect function as well as cosmetic appearance 
The prevention of infection m planned operative wounds represeno 
one of the gresteic achiei ements m surgerv In the daj s before Lister 
all operative wounds became infected and earlier surgeons frit help- 
less in dealing with putrefactive processes firmU esrabhshed in wounds 
IVjth the application of the principles of antisepsis Lister paied the 
wav for ultimate prevention of infections developing m clean sur 
gjcal wounds Antiseptic technic was replaced b> aseptic technic and 
It has become possible to evplorc wjth safety the innermost cavities 
and recesses of the bodv without the development of serious post 
operative infection m tbc greot majority of instances 

<3EN5RAl CONSJDiRATIONS 

Bactetia arc the cauic of infection m wounds but from a pracocai 
point of V lew this explanation of the cause of infection is far ffoo’ 
being satvsfactor> ’ 'No method of treatment m use today ® 
contaminated w ound absolutely free of bacteria and even clean 
gical wounds arc contaminated b> aitbocne micro organisms Espfti 
erice has shown that bacreria may be present in a wound without 
producing the slightest clinical evidence of infection and that many 
other factors influence their development Healthy tissues base a 
markable capacity to kill bacteria or withstand their effects, wnile u" 
healthy, irritated or devitahzed tissues have limited or httJc 
resistance to their action Dead tissue m a wound mrites and 
the growth of \ irulent organisms as well as nonvirulent or sapropn) 
ones — 
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It IS cxtremel) importint to renio\e am potential pabUim for bac- 
teria and to prevent the development of a similar breeding ground 
during the postoperative state Impairment of the local blood supplj 
b) damage or ligation of large vessels, displaced fractures, pressure of 
hematomas, tourniquets, ill applied or fitting casts, or increased sub- 
fascial tension due to edema or hemorrhage fav ors the propagation of 
bacteria Suture under tension or strangulation bv ligature of tissues 
in the wound favors the development of infection The apposition of 
live tissue to live tissue after the thorough remov tl of all foreign, 
dead or dvmg matter promotes healing even in the face of contamina- 
tion The immobilization of soft parts as well as skeletal parts is im 
portant m the control of infection Wounds produced b> crushing and 
associated with heav) contamination are frcquentl) multiple and are 
characterized b> extensive tissue destruction, severe shock and earlj 
virulent infection The phvsical condition of the patient is an impor- 
tant predisposing factor to infection and dch> dration, shock, malnu- 
trition, exhaustion, uncontrolled diabetes and anemia mav low er his 
resistance sufficient!) to permit bacterial invasion 
The importance of accurate diagnosis m the treatment of postopera- 
tive infection cannot be overemphasized The determination of the 
sire of infection, the responsible bacteria, the contributing causes and 
the stage of the process suggest the tape of surgical therap> indicated 
and the effective tvpe or tapes of chemotherapeutic agent Chemo 
therapv, even with our extremciv potent agents now available, is not 
a substitute for earlv diagnosis and adequate surgerv although it is a 
verv valuable adjunct 

Postoperative infections mav develop in the operative wound and 
contiguous structures, or mav develop at some distant point therebv 
complicating the postoperative state Thev maj be acute or chronic, 
localized, progressiv c, or invasiv e, primar> or secondarv , monomicrobic 
or polymicrobic A brief classification of the postoperative infections 
to be discussed here follows 

1 Infections of the ound or Con 
ttguous Structures 
A Staphylococcal 
B Streptococcal 
C Gram negatn e Bacillary 
D Mixed or S\"nergistic 
E Tetanus 


F Gas Gangrene 
G Tuberculous 
H Actinomy cotic 
I Diphtheritic 
II Remote Infections 

A Postoperatu e Parotitis 
B Decubiriis 


I infections of wound or contiguous structures 
The incidence of postoperative infection m clean surgical wounds 
'anes from 1 to 5 per cent while in wounds of violence, excluding 
hums. It IS 16 5 to 21 7 per cent® The most frequent postoperative 
infections of wounds are p\ ogenic, the staphv lococcus being the most 
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common caxss,al bacicnum and the streptococcus the nett P>ogmr 
mfeccmns are usually secondary to contanunation from soarcK? jo 
eluding- the human respiratory tract, airborne bacteria laden parodts 
of dust, unstenlc dressings, instruments and utensils 

STAPHYLOCOCCAl. (NFECTIOMS 

As a rule, staphylococcal mfections rend to be locaJired, producing 
an area of cellubris which subsequently undergoes central necrosis and 
abscess formation When abscess fonmuon occurs, the pus formed h 
usually thick, cream> , odorless and j’cnoit or reddtsh j ellow m color 
Frequently, hotxcter, Jjmphangitrs, li'mphadcnins, or thrombophleb- 
icts nia> complicate such infccttons, making them imasne The* 
may act as discributmg foci, insade the blood stream, and pwdnee an 
mccrmfctcni or constant bacteremia OperatuT procedures on bones 
or joints may be comphcaied by exogenous osteomvehfK or purelent 
arthritis 

In the great tnajoncy of instances, the responsible staphylococcus w 
hemol) tic, coagulates human plasma, liquefies fibrin and gclacm and 
IS of the aureus tjpc Its xbilic\ to coaguhte plasma is probabir the 
best esidence of pathogenicJt> 

The sxMPTOMs of staphylococcal infection m closed rounds cemw 
ut su eliing, redness about the margins, and increasing local pain uhfcn 
IS throbbing in character and often synchronous with the puhe beet 
Ihe temperamre ma> be eletated and leukocytosis is usually present 
In open uounds the principal sign of infection is a purulent disch-ifge 
associated with pam, tedness and swelling of the wound There mij 
be a disproportion btt\scen eletation of temperature and pulse in in 
fections of -wounds of soft tissue If the infection becomes imasn’e 
malaise, higher fever, lymphangitis, lymphadenitis, chills, and 
usually develop 

Treatment —The successful management of postoperative staphvw 
coccal infections is dependent upon early accurate diagnosis, the ap- 
plication of the establahed surgical principles of rest, heat, 
and adequate drainage when pus has formed, and chemotherapy Mcn 
lesion must be considered individually and treated according to ik 
ow n peculiarities Acute spreading infections arc never incised of twu 
matized m any manner until the invasive characteristics have bee 
overcome with rest, continuous hot fomentations, and chemothetspj 
If pus or necrotic tissue is present m localized infections, their 
by adequate drainage is extremely important, for once extruded, 
mg usually follows promptly ^ 

Sutured wounds showing sigiK of infection should first be 
with a liemostat at the point of maximum pain, swelling or 
tion The opening is then enlaced to the size of the cavity, 
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gently with saline solution and packed open loosely \\ith gauze Care- 
ful dressing technic minimizes the danger of secondary infection 
Although the sulfonamides ha\e been of very limited value in 
staphylococcal infections, pemcilhn has had a profound effect on them,^ 
and IS the chemotherapeutic agent recommended for parenteral and 
topical use An adequate dose for most staphylococcal infections is 
10 000 to 20,000 units administered intravenously or intramuscularly 
every three hours Pemcillm may also be applied topically to open 
lesions with brilliant results when dissolved in saline solution contain- 
ing 250 to 1000 units per cubic centimeter, or in an ointment with a 
carbovvax base Infections in closed serous lined cavities such as menin- 
geal, pleural, bursal and pericardial are treated effectively by local in- 
stillations of penicillin after removal of pus by aspiration 

In lesions diagnosed early and treated intensively, complete resolu 
non may occur often without necrosis of the involved tissues If ab- 
scesses develop, pemcillm therapy alone is inadequate and must be 
supplemented by incision and drainage It is recommended that penic 
illm therapy be started before surgery to produce a bacteriostatic con 
ccntration in the bloodstream which will inhibit the distribution and 
growth of bacteria invading ic incident to operative manipulation If 
the blood stream has already been invaded, adequate penicillin ther 
apy usually results in its sterilization within thirty six to seventy two 
hours, associated with arrest of all signs of local invasiveness The pres 
ence of devitalized tissue or other foreign bodies such as metal pins, 
screws or plates usually makes the effect of the chemotherapeutic 
agent incomplete until they are removed We have known such proc- 
esses to subside under penicillin therapy, only to recur one or more 
times until the foreign body was removed 

STREPTOCOCCAL INFECTIONS 

Streptococcal infections are usually secondary to contamination 
from human sources such as upper respiratory tract, draimng infected 
sinuses, infected wounds, airborne bacteria laden particles of dust, con- 
taminated instruments or dressings The majority of streptococcal in- 
fections axe produced by the aerobic hemolytic streptococcus and 
these tend to be invasive and to run a rather short course The local 
process is usually one of cellulitis with lymphangitis and ly mphadenitis 
and bttle tendency to form abscesses When local breakdown of tissue 
does occur, it is characterized either by gangrene of the overlying skin 
or the development of thm, watery pus Invasion of the blood stream 
by bacteria from this primary focus is frequent, particularlv when 
operative intervention is made upon a pyogenic process which is 
locally invasive Trauma incident to surgical intervention may cause 
•^ptic thrombi to break off into the neighboring vessels and the gen 
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eral circulation 1 he j>i ^ososii js suggested bj the presence of a locallj 
mvasiNe infection associated with chills, fe\er, rapid pulse, sweats, 
prostration and other signs of toKcmia It is proi ed by demonstraan? 
the continued presence of liactcna m the hlond b\ careful blood cul 
cures 

OccasionalK surgical scirlet feter nia% result from infection of a 
postoperative vsound, and the hemohtic streptococcus is always asso- 
ciated with the infection The condition is characterized by cellulius 
w ich redness, s\\ elling, and frequentU bullous formation m and about 
the margins of the w ound, and n t\ pica! scarhtmiform eruption whicli 
starts at the wound and spreads pcnphenlU over the bod> Therasb 
usually occurs two to four d»\s after the operative procedure Scarlet 
fever of this type is often retatuetv less severe, although the local 
lesion may not be 

ErystpelaSy also caused h> i hcmolv tic streptococcus nwv occur m 
frequently m lacerated wounds ahoiic the fate after an incubation 
period of one to three davs Ushered m by chills, high fever rapid 
pulse and severe toxemia, it usuallv runs its course m four to eight 
days It IS characterized bv an area of advancing cellulitis with sharply 
demarcated, irrcguhr, elev ated and indurated margins The appearance 
of the infected skin is striking ami mmicdntclv suggests the diagnosis 

Tre:atme\t -The treatment of hcmolv tic streptococcal infections 
consists pnmanlv in the control of their in\ asiv e characteristics by tKt, 
elev ation, hoc fomentations and chemothenpv , and secondarih of ade 
quate drainage for the removal of pus and necrotic tissue when they 
have formed Incisions or manipulations should never be made m 
streptococcal infections until the invasive characteristics have been 
overcome (Fig 449) with the exception of acute hemolytic strepto- 
coccal gangrene Infections caused liy the hemolytic streptococcus 
respondverv w cll to chcniotherapv with either pcniciiim or the sulio 

namidcs, although penicillin is the agent of choice for patients m the 
hospital 

fn streptococcal septtcarna, it ix evtreuieh important to dugn^t 
the condition early and correctly to minimize the period of distnbu 
tion of virulent bacteria to distant areas with the potential danger o 
forming metastatic abscesses Prompt treatment is indicated wnth ade- 
quate general chemotherapy by sulfadiazine or penicillin and focal treat 
ment of the w ound consisting of rest, elevation hot fomentations n” 

topically applied penicillin If a suppurative thrombophlebitis is pres 

ent m the neighborhood of the distributing infection proximal iiga 
tion or excision should be considered After control of the ^ri'^siv 
characteristics of the infection under the protection of a bacteriosta ^ 
concentration of chemotherapeutic agenK m the blood drainage ma 
be jnsnruted when pus has formed within the wound Genewi P 
portn e therapy consisting of adequate fluid and electro!) tes and s 
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(iail) blood transfusions are of definite \alue Frequent examinations 
should be made to detect metastatic infectious complications as early 
as possible Each is treated according to its mdi\idual location and 
characteristics 

Hemolyfic Sfrepfococcal Gangrene —Gangrene due to the heniolj tic 
Streptococcus occisionalK follows some rclatncU minor operative 
procedure or injure The lesion is essentnllv in epifiscial, spreading 
subcutaneous gangrene with thrombosis of the nutrient lessels and re 
sultint slough of the oierUmg skm It usually de\ clops in the ex- 
tremities, although the perineum, face and other parts of the bod\ 



F>g 449— Illustrating the comcrsion of a local hemolytic streptococcal infec 
tion in a compound fracture to a set ere imasive one with bacteremia after man 
•puliriofi of the bone frapmenrs 


max be imoUed It is characterized l>\ the onset of pam and marked 
swelling at the site of the wound chills, eletation of the temperature 
to 101® to 104° F, rapid pulse, toxemn marked prostration, and a 
rapidlv spreading painful cellulitis which undergoes bullous formation 
and a peculiar patch) and extending necrosis Hemol) tic streptococci 
are found m the subcutaneous gangrene and bullae, often m pure 
culture 

Treatmi \T— E arU recognition is imperatne for a good result 
Longitudinal incisions should be made as soon as possible through and 
be>ond the gangrenous area, contran to the usual treatment for 
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itrepiococcal cellulitis This is \ery important if the process is to be 
arrested After operation the wound is treated by rest, elesation, con 
tmuous compresses with Dakins solution and removal of slough by 
sharp dissection without bleeding dutmg subsequent dressings Before 
and after operation, penicillin or sulfadiazine should be given m ade 
quate amounts An initial dose of 4 gm of sulfadiazine and I gm 
every four hours thereafter gives a satisfactory result A preoperame 
dose of 25 000 units of penicillin given intramuscularly followed b> 
15,000 to 20 000 units c\er\ three hours has proved effective 

Chronic Progressive Cutaneous Gangrene —This may develop follow 
ing operations for purulent infections of the chest or peritoneal caiiq 
The condition is caused bv the synergistic action of a microaerophilic 
nonhemolytic streptococcus and an aerobic hemolytic staphylococcus 
About ten to fourteen days after operation, the wound and surround 
ing skin become tender red and edematous particularly about stay 
sutures Within a few day s a carbuncuiar infection dev elops about the 
\\ ound margins or stay suture liolcs and the central area assumes a 
purplish or purplish black color A wide area of bright red ccUulns 
develops and the central purplish spots widen, become gangrenous and 
finally ulcerate This results m the characteristic appearance of the 
lesion consisting of a central enlarging area of ulceration bordered by 
a purplish black narrow margin of gangrenous skm and a large area 
of spreading cellulitis Pam and tenderness are usually striking features 
particularly in the region of the purplish black margin 

Trcatmfnt — This infection is slowly progressive and may uin 
matcly cause death unless specific treatment is instituted Local etci 
sion of gangrenous margins or other conservative methods usually fw 
to check this process Radical excision of the lesion with the knife or 
cautery followed by daily applications of zme peroxide cream or 
ointment and general chemotherapy with sulfadiazine or pemcil^ 
promptly arrests the infection and permits early skin grafnf^ 2 
healing 

Anaerobic Sfreptococcal Infedions — The anaerobic strcptococcu 
may produce severe postoperative infections with or without bac 
teremia particularly after operative procedures upon the genital in 
testmal or respiratory tracts The anaerobic streptococcus is one o 
the most frequent causes of septic abortions and puerperal sepsi 
postoperative peritonitis caused by the anaerobic streptococcus 
occasionally complicate operative procedures upon the female 8^"' 
tract such as removal or drainage of chronic active tubo ovarian a 
scesses® This type of pcritomm usually becomes manifest six to ei 
days after the operative procedure and the general signs of 
may be associated with little or no evidence of intrapentoneal m 
tion until the process is well advanced Such conditions may ^ ^ 
elated with anaerobic streptococcal infections of the wound an o 
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sionally with metastatic abscess formation m distant regions such as 
the brain 

An example of a severe and invasive postoperative anaerobic strepto- 
coccal infection is illustrated in the following case 

G S, a 52 year old white woman, underwent normal removal of the cervix 
uteri and repair of cystocele and rectocele on January 5, 1944 The remainder of 
the uterus had been removed m 1932 On the third postoperative day the patient 
developed a fine rash on the back and wnsts and this increased in extent and 
seventy The skin lesions became large, indurated, red macular, vesicular and 
pustular areas distnbuted over the entire body including the palms of the hand 
Marked prostration, severe toxemia, high fever, coma and evidences of pneu 
monia developed Blood cultures were positive for a nonhemolytic anaerobic 



fig 450— Severe postoperative pelvic cellulitis with anaerobic streptococcus sep 
ticemia treated successfully by peiuctllui 


streptococcus The administration of sulfathiazole and sulfamerazme produced 
no evidence of improvement A good but somewhat delayed response to penicil 
hn given by continuous intravenous dnp occurred and the patient made a com 
plcte recovery (Fig 450) 

Treatment— Infections produced by the anaerobic streptococcus 
are usually susceptible to penicillin but not to the sulfonamides Ac 
cordingly, m addition to the usual methods of treating infected wounds 
ahead) described, early and adequate therapy vnth penicillin is mdi 
cated The management of postoperative peritonitis caused by the 
anaerobic streptococcus is difficult and the diagnosis may be uncer- 
tain Treatment consists principal!) of general supportive measures and 
chemotherapv with penicillin 
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Posfanginal Sepsis — Poscangmal sepsis^ maj rarelj occur after opera 
tions on the oral, nasal or pharyngeal cavities It is often caused by 
a hemolytic streptococcus or an anaerobic streptococcus and is chir 
acterized by the development of septic thrombophlebitis of the m 
ternal jugular vein, septicemia, metastatic abscess particularly in the 
lung, and terminal cerebral thrombophlebitis with meningitis The 
condition may follow such operations as tonsillectonu , drainage of a 
peritonsillar abscess, or surgical procedures upon a nasal sinus Its onset 
se\en to ten days after operation is sudden, with hard shaking chills 
and high fever of the septic tjpe Cellulitis, pam and induration ate 
evident in the region of the operative area and in the neck along the 
course of the internal jugular vein and sternocleidomastoid muscle 
Careful blood cultures reveal the presence of the causal organism 

Treatment— This condition has a very high mortality race and is 
fatal unless the diagnosis is made early, operative ligation or removal 
of the internal jugular vein is performed, and adequate chemotherapy 
with sulfadiazine and penicillin m instituted Vigilance is necessarv to 
detect the presence of metastatic abscesses requiring drainage or top 
ical administration of penicillin 

GRAM NEGATIVE BACILLARY INFECTIONS 

Pure infections caused by gram-negative bacilli of the intestinal 
group are infrequent m postoperative wounds At times, however 
local wound infections occur after operations upon the intestinal tract 
which are produced by B coli, B typhosus B pyocyancus or other 
bacteria of this group m pure culture . 

Gram negative bacillary infections of open postoperative vvounus 
may be the result of secondary contamination Bacillus py ocyaneus m 
fection IS a typical example Under ordmarv urcumstances B p>o 
cyaneus is relatively nonpathogenic but under conditions of genera 
debility or the presence of dead tissue withm a wound, it may produc 
local and occasionally general infection Its presence increases t 
proteolytic destruction of tissue, delays healing and favors chrom 
suppuration Lesions produced by the colon bacillus m wounds mav 
be very acure and intense, but in general they are mild and tend 
become chronic Occasionally , such wound infections may have pro 
duced considerable immunity to the causal bacteria through rar ^ 
attacks A local w ound infection may become manifest as an ahsc 
many months or a year after the operativ e procedure 

E T a 40 year old white woman underwent a cholecystectomy for 
bladder disease on March 25, 1944 The gallbladder was found to be „ 
five tunes its normal size and filled with thick brown bile Her jj]e 

course was not remarkable and she was discharged on April 7 1944 j ^ 
following months she complained of tenderness and a small mass deve p 
her incision which was observed bv her physician on October 5 
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swelling in tlic center of ilie incision became larger and definitely tender Ph>s 
ical examination showed a fairlj well dcxeloped, well nourished woman xvho did 
nor seem to lie m anj discomfort Her temperature tvas 100, pulse 86, blood 
pressure 110/70 and white blood count 7800 In the center of an upper right 
hocke> stick incision a small nodule cm in diameter was palpable The 
mass was tender and firm and the oxerl>ing skin was red and slightly edematous 
Pehic examination was esscntiallj negatixe 

The patient was readmitted to the hospital and under local anesthesia a 3 cm 
incision was made through the center portion of the old scar An abscess cavity 
filled with thick gra> pus and lined with a thin grav sac was found lying m 
the scar just deep to the subcutaneous fat The cavitj was opened widely and 
drained thorciughlj Cultures of the pus showed the presence of B t>phosus m 
pure culture Dailj application of t>rothncin ointment to the wound surfaces 
was followed h> nptd control of the infection and healing 

Treapmem — Trentment of pure gram negative bacilhrj infectiom 
of postoperative wounds consists of adequate drainage, local manage 
ment of the wound with heat, rest and topical application of Dakin’s 
solution, and general chemotherapv with sulfadiazine Penicillin is of 
little or no \ alue m this t\ pe of infection When streptomv cm becomes 
more available it will undouhtedl} lie of considerable value m the 
management of gram negative liacillarv infections The removal l)v 
sharp dissection of all necrotic tissue from these infected lesions is of 
ureat help m their control 

Surgical Diphihena —Postoperative wounds occasionallv become m 
fected b) the Klcbs Loffler bacillus, and the infection mav be mam 
fest locallv hj an acute ulceration and cellulitis with infiltration of 
the skin and subcutaneous tissues about the wound or hv chronic in 
dolent ulceration of an open wound which fails to heal The diagnosis 
IS suggested bv the appearance of the lesion with a false membrane 
which bleeds when its removal is attempted The diagnosis is proved 
by recovering the organism m cultures from the wound and proving 
Its virulence with inoculation m guinea pigs 

Treatment consists of isolation of the patient, local hot compresses 
to the wound, the administration of diphtheria antitoxin and the gen- 
eral administration of penicillin 

MIXED OR SYNERGISTIC INFECTIONS 

There is a large group of infections which compbeate elective or 
emergenev operations upon the hollow organs of the gastrointestinal, 
respiratory and genito urinarv tracts It is a miscellaneous group with 
a poly microbic etiologv consisting usualK of a mixture of aerobic and 
anaerobic gram negativ e bacilli of the intestinal group and gram posi 
tive cocci and bacilli The symbiosis of aerobes and anaerobes and 
their resultant svnergistic action determines to a large extent the char- 
acteristic nature of these infections* Among the aerobes recovered 
trom such infections are R coli B proteus B alcaligenes A aero- 
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genes, B pyocyaneus, stfeprocotx:i, diphtheroid bacilli and st3ph)lo- 
COCCI Among the anaerobes arc B melaninogenicum, anaerobic strep- 
tococci, B thefordes, B /ragilK and members ef the cJostndial group’ 
Thc) arc characterized by the development of slough in the sub- 
cutaneous tissue fascia, retroperitoneal tissue and areolar tissue of th« 
intermuscular planes. If the process is unchecked, it spreads through 
the tissue planes mentioned, producing thrombosis of the neighbormi 
vessels abscess formation and finals evtensne gangrene of the over 
1> mg skin Examples of postoperative mixed infections are deep infec 
tions of the neck, human bite infections, postoperative pentomus, 
phlegmonous celluhtis of the abdominal wall, and putrid empyema 
Deep Abscesses or Spreading Cellutihs of the Neeli —These arc like!) 
to develop after operative procedures m or into the oral or pharyrgeal 
cavities The great majority of deep cervical infections still arise from 
operative procedures upon infected teeth and tonsils lacerations of 
the mouth and compound fractures of the mandible, although thev 
may complicate the removal of a fhyroglossal duct cyst or an csoph 
ageal diverticulum Penetrating wounds of the neck and perforation 
of the pharynx by foreign bodies or endoscopic examination may ate 
be precipitating causes The importance of fascia! planes in the spread 
diagnosis and treatment of these infections is well established Fascial 
planes form well limited compartments and infection confined vvithn 
them may so disguise the usual signs associated with the accumubnon 
ot pus that the diagnosis may be delay ed bey ond the optimum time 
for decompression and drainage Sufficient pressure may develop w 
obstruct respiration or to cause spread of the infection into the tuedi- 
astinum Although the streptococcus is associated with the majorin 
of these abscesses it is usually present in association with “ 
mclanmogcmcum, staphv Jococcus, the anaerobic or microaerophiiic 
streptococcus or one or more gram negative bacilli 
TarATMEvr— The successful management depends primarily upon 
early diagnosis and adequate early drainage The presence of pam 2'^'° 
marked swelling of the neck complicating injuries or operative proce 
durcs of the mouth or neck arc the greatest aids m making the diag 
nosis Fluctuation is rarely encountered unless the pus breaks throug 
the dense fascial barriers into the subcutaneous tissue The develop- 
ment of fluctuation as a sign of pus should not be waited for, as ct 
tension of the process or death may precede it, as for example m 
Ludwig’s angina Roentgenograms for soft tissue detail may show t e 
presence of gaseous infiltration and indicate the presence of a crep^ 
tant cellulitis Blind mcision over swollen areas may be dangerous o 
inadequate Every efforc should be made to localize the infectio 
within definite anatomical spaces, and then decompress that area > 
adequate incision The wound after operation is treated by local ores 
mgs, gentle irrigations, and the excision by sharp dissection or all t> 
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viously devitalized tissue Other therapy as indicated in the individual 
case ma) consist of general supportive measures, oxygen, and chemo- 
therapy with sulfadiazine and penicillin The necessitv' for tracheot 
omj may arise 

Human Bite Infections— Severe infecuons with marked morbiditv 
maj complicate wounds produced by human bites The infection usu- 
ally occurs when a human being voluntarily bites another or strikes a 
blow with the hand, which is cut by the teeth of the intended victim 
The wound is usually a puncture wound of considerable depth 
through skin, subcutaneous tissues, various fascial planes, tendons, and 
often into a joint Since the wound is made with a relatively dull 
object, contusion of the tissues occurs and supports the growth of 
the heavy contamination by mouth organisms to produce severe infec- 
tions A mixture of bacteria is usuall> found consisting of aerobic 
nonhemolytic streptococci, anaerobic streptococci, B melaninogem- 
cum, spirochetes and staphylococci Although spirochetes are never 
found alone lu these infections, thej are associated with the more 
severe ones When frcsli human bite wounds are treated by limited 
or inadequate surgical measures, evidence of inflammation around the 
bite appears within the first one to three days after injury and pro- 
gresses steadily thereafter The part becomes swollen, red, painful and 
useless Fever is usua!l> moderate but ma> be as high as 105® F Sys 
tenuc reaction is occasionally profound, and the appearance of the 
local infection soon becomes alarming Granulation tissue forming 
within the wound becomes shaggj, gray, cyanotic and edematous, and 
exudes a thick, foul, purulent material There is extensive progressive 
necrosis of tissue, particularly of the areolar tissue Burrowing into the 
deeper soft tissue spaces as well as the joints is characteristic of the 
infection 

Treatment —The prev ention of infections of this type is the most 
effective form of treatment Radical excision of the wound, as soon 
as the patient is seen, followed b> zinc peroxide dressings incorporat- 
ing a splint for immobilization, and combined general sulfadiazine and 
penicillin therapy is the most effective means of preventing human bite 
infections When tendons are severed in human bite wounds, pnmarj 
tenorrhaphy should not be attempted When infection has alreadv 
gamed a foothold, most surgeons agree that an> temporizing measure 
IS unsuccessful Radical decompression of the infected area and tissue 
planes is extremely important, and as complete a debridement of the 
involved tissue as possible is done, followed bj the topical dail> appli- 
cation of zinc peroxide dressings Zinc peroxide may be used as a 
thick, creamy suspension in distilled water or as an ointment in carbo 
wa\i° Wounds are then covered with absorbent cotton saturated in 
physiological saline solution and sealed over by gauze impregnated 
With petrolatum to prevent evaporation and drying General chemo- 
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tUcr, 2 p> ^\Jth sulfadiazine and pauctUm are valuable adjuncts to ade 
quate surgical rmnagcment 

Pasfoperabve Perifomtis--'P«>sfoperaCtte peritonitis is usual!) a po!) 
microbic disease secondary to operatise procedures on the gastro- 
inrcsfimi tract “ The normal penroncum possesses surprising naturs! 
powers of resistance to infection, and it is difficult to produce fatal 
peritonitis m experimental anini'ils with pure cultures of those bactem 
usually found associated with peritonitis unless excessive amounts of 
the culture are used AU the c\idcnce points to the fact that the mere 
presence of single strains of hacteria in the hcalthv peritoneal aviq 
usuall) fails to cause peritonitis m the absence of devitalized tissue 
There are additional factors nccessar) for the dev elopment of pent 
onicis m the presence of contamination If the peritoneum is injured 
or devitalized bj irritants hgaiiires foreign bodies gastrointestinal en 
z> mes bacterial toxins or trauma infection w ill occur m the presence 
of contamimtion If repeated or constant soiling occurs such as thit 
produced by an unrepaired perforanon of the intestine or a leilm» 
mastotnotic suture line the peritoneum is unable to withstand bac 

renal attack Another verv important factor m the production of 

ondarv peritonitis is the svncrgistic* or cumulative action of the 
numerous mrcstiml bactent grow mg m 5> mbiosis 

I he mAc^osls of postopcntivc pemonms often i'' extremely diffi 
cult Signs of severe infection with rising temperature pulse and res 
pirarorj races and prostnuon on the third to fifth day after operation 
Miggest the presence of this complication, but there mav be none of 
the other signs usuaUv assocnied with preoperacne pentonitis unnl 
the disease is well advanced If diffuse tenderness, muscle spasm dis 
tention and vomiting nre present, the diagnosis is relatively simp’f 
Associvted with the elevation of temperature, pulse respiration rates 
leukocytosis and other signs of general infection may be cyanosis and 
an imcxplained fail m blood prescure on the second or third day auet 
opention , 

TRPATMrx."! —In addition to being difficult to diagnose esrablisnw 
postoperative peritonitis is frequentK difficult to control and may ^ 
suit m death Its prev ention is the most effectiv e form of trwrmeot 
This can be done b\ early diagnosis of mflammatorj imra-abdonui'^ 
lesions, good surgerv adequate preoperative preparation and 
therapv Injurj or dev itafizrtton of the intrapentoneal tissues iS 
duced to a minimum b\ gentle handling of the intestines and pen 
oneum avoidance of strangulation of tissue b\ ligature sharp 
v\ henev er posuble and careful preserv'ation of the intestinal blood 
plv The a\ oidance or reduction to a rumimum of bacienal con 
ination of the peritoneum is principall} a matter of opermve s 
particular]) in intestinal rcsecitons and anastomoses The dange 
penronim dev eloping after amestmil resections in the presence o 
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struction is well recognized unless a prelimmar) decompression is 
done There are man) mtra-abdominal lesions, however, m which the 
bacteria have extended bevond the wall of the viscus into the adjacent 
tissues before the operation is undertaken Under such conditions, 
treatment is directed toward the control of this infection Preopera- 
tivel), signs of deh)dration or toxemia indicate the need for adminis- 
tration of parenteral fluids, blood and electrolytes The instillation of 
5 gm of sulfanilamide powder within the peritoneal cavit) in the 
presence of contamination seems to be a worthwhile procedure In the 
presence of established infection, however, there is considerable doubt 
in m) mind as to its efficac) General chemotherapv with sulfadiazine, 
we believe to be of distinct value in the control of tins condition 


Postopcrativ el) , the use of Fowler’s position, continuous gastric suc- 
tion interval doses of morphine and repeated blood transfusions are 
important Fluids by mouth are restricted until peristalsis has been 
reestablished The adequacv of peristalsis is proved bv clamping off 
the indwelling gastric tube and permitting the patient to drink water 
for SIX to eight hours in 1 ounce amounts If aspiration of the stomach 
at the end of this time )iclds less than 70 cc of fluid it is an indica- 
tion that the peristalsis is adequate 
In established postoperative peritonitis, the treatment is conservative 
One source of toxemia in peritonitis is the accumulated fluid m the 
distended loops of bowel Continuous suction b) Wangensteen’s 
method through an indwelling gastnc or duodenal catheter removes 
most of this fluid, puts the intestinal tract at rest, contributes to the 
patient’s comfort, prevents devitalization and secondary perforation 
of the intestines from prolonged overdistention, reduces the incidence 
of pulmonary complications, and lowers mortalitv Fluids by mouth 
are withheld and interval doses of morphine aid in maintaining the 
intestinal tone In addition to being more comfortable Fowler’s posi- 
tion favors the intra-abdonunal drainage to the pelvis where abscesses, 
if they do develop, can be treated more satisfactonlv Massive hot 


stupes to the abdomen ma) add to the patient’s comfort 
General supportive therap) , verv important in combating the effects 
nf postoperative peritonitis, includes small dailv blood transfusions, the 
administration of parenteral fluids to maintain positive fluid and elec 
irol)te balances, the use of continuous oxvgcn, and chemotherapy 
Sulfadiazine should be given parenterally, under the usual method of 
control, earl) in the infection b) the subcutaneous or intravenous ad- 
ministration of 3 gm of sodium sulfadiazine ever) twelve hours to 
maintain a blood level of 6 to 10 mg per 100 cc Penicillin may also 
be admimstered intramuscularl) or mtrav enousl) in amounts of 15,000 
^0 20,000 units ever> three hours Vigilance is necessar) to detect 
presence of developing abscesses which must then be treated as indi- 
cated 
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Phlegmonous Relropenloneel Cellulihs —A phlegmonous t> pc o{ rtuo- 
peritoneal cellulitjs may complicate operations upon the lower intes 
tmal tract and usually becomes manifest on the fifth to se%enih da) 
It IS characterized by a spreading cellulitis of the retroperitoneal art 
olar tissues, by production of considerable slough and necrotic mem 
branc, b> thrombosis of the adjacent vessels, and by profound totemia 
with unevplamcd fall in the blood pressure Although this is often 
referred to as ‘anaerobic cellulitis," vve believe it is caused by the 
synergistic action of the group of aerobic and anaerobic hacteru resi 
dent in the intestinal tract at the nroc of the operation or injury 
The DIAGNOSIS is difficult in the early stages of the infection Dc\?i 
opment of severe signs of infection and unexplained drop m blood 
pressure may suggest the presence of the condition but not establish 
It If the process spreads to the inguinal region or the flank, the du!; 
nosis may become easy through the development of the edema red 
ness, and the discoloration of the skm often with the dev clopment of 
bullae filled with discolored blood 

H D A, a 75 year old man v.aa admitted to the hospital on Noieinbcr 11 
1943 with a carcinoma of the rectum Bis general condition was good 
appeared to be ten jeats younger than his age On rectal examination a soft 
pedunculated mass about the sue of an egg was felt 

A combined abdommopermeal resection for adenocarcinoma of the 

this He re 

Tenth pfKt 

upeiauve ujy iit iiju a vimi loiiuvvcu oy a ieiu|»i.!iioa oi *«• i ‘ ^ 
postoperaine day n became apparent that he had a rapidly the 

peritoneal infection which involved the perineal wound the pchic 
retroperitoneal tissues and the flank He developed profound totemn 
rapidly down hill and died on the ninth day after operation At the u e 
death the enure left side of the body, especially the left flank left axilla an 
supraclavicular space was involved m a crepitant hemorrhagic gangrenous 
luhiis (Fig 451) 

TREArMENr— Prevention of this condition is the most effective fo^ 
of treatment and may be accomplished most satisfactorily in mums i 
wounds of the abdomen associated with contamination of the 
peritoneal space by adequate mropentoncal drainage after closing i 
peritoneal defect In elective operative wounds on the lower 
tract, co\ enng the denuded areas w ith peritoneum and local an gf 
eral chemotherapy with sulfonamides is usualK adequate ^ 

ally, the administration of sulfadiazine may attenuate or 
development of the infection until after the discontinuance of c e 
therapy Instances of sev ere fulminating infections dev eloping w ^ 
two days after cessation of chemotherapy and milder 
currmg three to six weeks after the discontinuance of sulM i 
therapy have been seen at this clinic 
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If retroperitoneal mfecnon has occurred, recognition of the process 
and decompression b> radical incision and drainage is extremely im- 
portant Effecme drainage may be accomplished by way of the flank, 
inguinal region or suprapubic area according to the location of the 
process General chemotherapy with sulfadiazine and penicillin aids in 
the control of the invasiveness of this infection Removal of obvious 
devitalized tissue or slough by sharp dissection is indicated at subse- 
quent dressings (Fig 452) 



Fig 451 Severe postoperative retroperitoneal cellulitis following combined ab 
doininal perineal resection 


Infection of Abdominal Operative Wounds —This same group of or- 
ganisms may cause infection of abdominal operative wounds It is 
nunimized by sharp dissection, protection of the wound edges, the use 
of gauze during the operative procedure burial of a minimum amount 
of sutures, and closure of heavily contaminated wounds with silver- 
^ire sutures through all layers, according to the method advocated by 
Reid, Zmninger and Merrill If a wound infection develops, it usually 
becomes manifest within five to seven days by local swelling, pain, 
redness, fever and leukocytosis 

Treatmfnt— The infection is controlled very satisfactorily bv earlv 
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sulfadiazine and penicillin rcmo\'il of obviously dcMtilizcd tissue or 
slough svhich invites or supports bictcml growth and the topical 
application of zinc peroxide calcium peroxide ointment dressings 
Chemotherapv has aided in the control of the invasive qualities of 
the infection but has not replaced m an\ sense the principle of carl> 
and adequate surgical drainage 

Infeciion of the Pleura! Cavdy Compitcafing Penefraiing Wounds of 
the Diaphragm —A severe and difficult to control mixed infection of 
the pleural cavitv mav complicate comliincd penetrating wounds of the 
chest and abdomen w ith perforation of the esophagus stomach or in 
testine It is characterized b> progressive effusion of thin liloody 
purulent fluid within the pleural cavit> and signs of profound toxemia 
with high fever rapid pulse increased respiratorv rate Icukocv tosis 
prostration and often a fall of the blood pressure which may begin 
on the first to third day after injurv or operation The bacteria usu 
all} found infecting the pleural cavitv consist of a mixture of the 
intestinal organisms including B cob or other gram negative bacilli 
streptococci staph>lococci and various anaerobes such as B mclanmo 
genicum anaerobic streptococci and closindia Signs of pleural effu 
Sion such as dullness altered breath sounds and displacement of the 
mediastinum ma> suggest the presence of this complication and arc 
indications for diagnostic thoroccntcsis which proves the diagnosis 
Roentgenograms necessarily taken by a portable machine have been of 
relatively little practical value since the rapid respirations of a dcs 
peratel) ill uncooperative patient prevent clarity 
Treatmint—Wc have found that prevention of this complication 
IS the most satisfactory form of treatment Early closure by suture of 
all penetrating wounds of the diaphngm is imperative to minimize the 
degree and period of contamination of the pleural cavity by intestinal 
contents The use of general sulfadiazine therapy along with closure 
of the per/oratrng wounds js of value in its prevention or attenuation 
If infection does develop after the nbove measures it has been our 
experience that usuallv it can be controlled b> aspiration of the fluid 
and instillation of a solution of 100 000 units of penicillin in phjsiolog 
ical saline every twenty four hours for three or four da>s If the 
penetrating wound of the diaphragm is not sutured a severe pleural 
infection ma> develop m spite of general sulfadiazine thcrapj which 
be fulminating and ver> difficult to control Once the infection 
established the recommended treatment consists of closed ihoro 
cotomy with insertion of a catheter for continuous drainage and dc 
compression of the pleural cavity general supportive measures includ 
mg oxygen therapv and adequate chemotherapv with sulfndnzmc and 
penicillin 



1220 


W A ALTEMEIER 


TETAHUS 

Tetanus may complicate cniiian wounds and is a dreaded po« 
operative condition Compound fractures, w ounds produced by blank 
cartridges fired at close range, burns, and puncture wounds of the 
extremities, particularly those with embedded splinters or other for 
eign bodies, are frequent forerunners of tetanus Insect bites, hypo 
dermic injections and chronic ulcerating w ounds has e also been known 
to be sources Concomitant necrosis of tissue incident to trauma irn 
tation by a foreign bod\ , or an associated pyogenic infection facih 
rates the growth of Clostndwm tctani and the dei elopment of mfee 
non 

Tetanus is essentially a wound infection caused by Clostndium tecam 
with the liberation of a potent water soluble to«n which diffuses 
through the adjacent skeletal muscles and acts on the neuromuscubr 
end organs to cause a state of tonic contraction (local tetanus) anJ 
which IS distributed by the circulating blood or 1\ mph to susceptible 
cells m the cord, medulla and motor end organs of the skeletal iwis 
ties to produce trismus, nsus sardotutus, opisthotonos, rigidity «f the 
abdominal muscles, spasm of the skeletal muscle of the cxtrcmiutt 
painful generalized clonic commlsions precipitated by external stimuli 
and interference with the respiratory mechanism (gencralired tetanus) 
Associated with the disease are the usual signs of infection including 
feser, tachycardia and moderate leukocytosis The mortility rate n 
still high, being SO to 60 per cent in established generalized tetanus 
The outcome is alreads determined m most instances when the patient 
IS first seen by the surgeon ’* No form of treatment w ill pees ent a fatal 
outcome m many patients, while m xomc others spontaneous recoven 
wiU occur without specific therapy In the third group the outcome 
of life or death is determined by the surgeon’s ability to diagnose 
promptly and treat adequately This is particularly so during the 
prodromal period The length of the incubation period, however, is 
a more reliable prognostic aid If it is less than sc\en days, the morm 
ity rate is extremely' high, but if it is greater than se\ en day's, it be 
comes increasingly less 

Death is usually due to respiratory arrest occurring during a con 
vulsion, to asphyxia, to an exhausting toxemia, or to poisoning by bar 
biturates used to control the convulsive seizures Ttic dugntftS 
tetanus is usually not difficult, particularU when the disease is seen m 
the third stage or period of convulsions The difficulty comes in ma ^ 
ing the diagnosis dunng the prodromal period when early 
offers the best prognosis The history of a puncture wound . 
typical clinical picture make possible a presumptive diagnosis w 
IS proved by demonstrating the causal agent in pus b\ smear or 
tiire and b\ the further course of the disease 



FOSIOPFRAUNF INI-fCtlONS 


1221 


The following case is an example of postoperatne tetanus de\ elop- 
ing after an ekctwe operative procedure 

A L D , a white girl 2% years of age, had extensive contractures and keloid 
formation of the hand which resulted from a wringer injury five months pre 
viously Six weeks prior to admission, a pedicle graft was made on her anterior 
abdominal w all and two weeks before admission, the graft was transferred to the 
left hand She remained well until two days before admission, when she de 
% eloped fe\er, restlessness difficulty in opening her mouth, and spasticity of the 
extremities 

Examinauon rescaled an acutely ill child wnh opisthotonos, risus sardomeus, 
frequent clonic convulsions, and areas of infected gangrene at the graft and donor 
sites Cultures from both areas w ere positive for Cl tetam 

Tieatroem was started immediately with antnetanic serum, penicillin, seda 
non with sodium amj'tal, and general supportive therapy The seizures were only 
partially controlled, her temperature rose to 106* F , and she died suddenly in 
respirator) arrest twenty four hours after admission 


Treatment —The most effective treatment of tetanus is its preven- 
tion through passive immuni2ation at the time of injury with prophyl- 
actic injection of 1500 or more units of nntitetanic serum or by active 
immunization produced b> a senes of tetanus alum-precipitated toxoid 
injections given subcutaneouslv months before mjurv A booster dose 
of toxoid at the time of injury is desirable 
The mam objectives m the management of established tetanus are 
the prevention of additional toxin from reaching the central nervous 
system, the removal of the source of toxin, and the adequate sedation 
of the patient for control of the convulsions To neutralize the cir 
eulatmg toxin, an initial intravenous dose of 50,000 umts of antitetanic 
serum often followed by 40,000 units injected intramuscularly may 
be given after a negative skm test Globulin modified serum is used to 
decrease the incidence and seventy of serum reaction An additional 
10,000 to 20,000 units may be injected about the wound which is ex- 
cised one hour later The resultant wound may be packed open with 


Zinc peroxide-calcium peroxide ointment, and the dressings are changed 
daily An additional intrathecal injection of 15,000 to 20,000 units of 
antitetanic serum may be administered by a lumbar puncture 
The control of convulsive seizures in tetanus is a difficult problem 
If sufficient amounts of barbiturates are administered to control them 
death may occur from barbiturate poisoning Rectally administered 
paraldehyde is much safer but miy be inadequate The administra 
tion of sodium pentothal is a satisfactory way of controlling the con- 
vulsive seizures and the tonic spasm, but excessive and toxic amounts 
may be required over a four or more day period The fluid and 
^ectrolyte balances are maintained by supportive intrav enous therapy 
Gi^age may also be of value It is important to keep the patient in 
3 dark, quiet room where the number of external stimuli can be 
reduced to a minimum 
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0AS GAN6RENE 

Gas gangrene is a clinical enutj of multiple bacterial etiolog) It 
IS a mtxed infection principally imohing muscle and characrenzed 
by spreading infectious crcpitint gas gangrene Gas gangrene n a rsla 
rively rare disease occurring m only 0 5 to 2 0 per cent of all inr 
wounds and less frequently in severe civilian viounds MuMi’' 
pointed our tliat infection b\ gas forming anaerobes is a common fa 
tiire of all war wounds and that gas gangrene is an infrequent com 
plication of such infection It is more common m compound fne 
rures than m soft tissue wounds A great varietv of gas producing 
anaerobic bacteria, chicfiv the O wclchn, Cl sporogenes Cl oedema 
ticns, Ci hisfolytjtui and \ ibnon scptiqiic hive been repeatedJr 
found in association with this condition The individual case usualli 
presents a mixed bactcml flora of aerobes as well as anaerobes, and 
the clinical picture vanes with their combined characteristic activities 
Many forms of clostridial infection of wounds are recognized and 
hav e been classified according to etiology and pathologic morpholon 
The infection may rcmiin srrictlv confined within the muscle ormav 
fend to spread and involve a single group or entire limb of thebodv 
With certain bactern t giseous infiltration ind edema mav develop 
with others, edema without gas, and with others, rapid digestion and 
dissolution of tissue with moderate cdcini but no gas Most f« 
quently the dominance is onK partial, ami gaseous infiltration edema 
and rapid tissue destruction cvisr m the sinic wound with prwound 
intoxication In infection of deep woiimK the production of gas and 
edema increases the pressure beneath the deep fasen and acts as an 
expanding tourniquet favoring further devinli^ition of muscle o 
the compression of smaller vessels and upward spread of the infcc 
tion through the tissue planes The muscles w ith impaired blood sup 
ply become soft, mushv and dark red in color There is an evcessire 
amount of fluid in the area which tends to escape through the woun 
as a brown, watery, foul smelling dischirge containing mans ac 
teria but a paucity of IcuJvOcytic cells 

The exciting factors of gis gangrene ire nor well understood at 
present moment M.^ounds containing i large amount of dcvita iz 
tom, contaminated muscle are prone to dev elop this tv pe of i 
tion, but do so rcbtively infrequently The specific factor w 
determines whether or not gas gangrene develops m a wound w 
presence of clostridial conramimtion is unknown 

The early diagnosis of gas gangrene is difficult It may be 
nized until the lesion js fir advanced, since wounds prone to 
gas gangrene arc extensive ones and their treatment requires 
of large dressings, casts or splints, which make observations 
and deductions difficult and uncertain as to the progress o 
w ithin the w ound Once the lesion is sufficiently established to p 
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a diagnosis from the clinical appeaRincc, a far ad\anccd and often 
irre\ersible process is present Earlier diagnosis is possible by the 
recognition of the presence of Cl ^\elchll‘® and the demonstration 
of spreading gaseous infilrratjon of muscle b> sernl roentgenograms 
Treatment— The pre\ention and successful management depend 
pnmariK upon good surgerj, as the proph> lactic use of gas gangrene 
antiserum and chemotherap) has been disappointing Surgical treat- 
ment of established clostridial infections vanes v\ith the stage and 
extent of the process If the diagnosis is made carlj while the process 
IS more or less localized and in the incipient stage, radical decompres 
Sion of the involved fascial compartments with excision of the in- 
loh-ed muscle usually will arrest the process and save the extremicj 
If the diagnosis is made late when the process is extensive and has 
caused irreiersible gangrenous changes m the e\tremit>, open ampu- 
tation of the guillotine t> pe or some modification is necessary The 
open wounds are put at rest, elevated, and treated topicall) with 
dressings of zme peroxide calcium peroxide ointment changed every 
tv\ent>-four to forty-eight hours Chemotherap) with sulfonamides 
and particularlv penicillin are valuable adjuncts to surgery, and the 
use of adequate amounts of specific antitoxin aids somewhat m con- 
trolling the profound toxemia Dail> blood transfusions should be 
given for correction of the profound anemia which frequently is 
associated with this condition and for general supportive effect 
Adequate administration of fluids and electrolytes is indicated to cor- 
rect acidosis and toxemia 


TUBERCULOUS INFECTIONS OF WOUNDS 
Postoperative wounds ma) occasionally become infected by the 
tubercle bacillus, particularly following operations upon known or 
unknown tuberculous lesions The infection may be manifest as a 
void abscess, one or more chronically draining sinuses, an indolent 
ulceration, or a granulomatous lesion with ulceration The diagnosis 
IS suggested by the appearance of the lesion and proven by biopsy 
ur demonstration of the organism bj smear, culture or animal inocula- 
tion Treatment consists of the usual therapv for tuberculosis In 
velected instances, surgical excision of the entire process, particular!) 
Jf bone is involved, offers the best chance of cure As yet chemo 
therap) has been of no practical value 


ACTINOMYCOTIC INFECTION 


An infection caused b\ the Actinomyces bovis develops m wounds 
uiade m the presence of deep seated actinomycosis such as ileocecal or 
•loracic lesions It is characterized bv the development of a chronic, 
''t'mv hard granulomatous mass which subscqucntlv breaks dowm to 
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form central abscesses and multiple sinuses dischat^ing a peculir 
seropurulent fluid containing “sulfur * granules (Fig 453) The tumor 
becomes adherent to the o\erlying skin, nhich then assumes a bronze 
or purplish red color The diagnosis is suggested by the appearance ol 
the lesion and proven b> the demonstration of the r3> fungus in the 
pus or biopsied material b> microscopic esammation or culture 
Treatment —The lesions may be very resistant to thcnpy \n) 
iherapj and the administration of sulfonamides over a period of sev 
eral months have been of definite value in some forms of actinoimcD- 

I 


i 

f 

i , 

I 





Tig 4JJ -Postoperatuc actinnmicotic infection of McBurne> appcndectom) 
wound 


SIS, but have been of very limited value m wound infections 
pbcating the thoracic and abdominal types Penicillin given 
period of four to eight weeks has been much more effective, ® ^ 
experience producing a decrease in the size of the tumor, ^ 

discharge and seventy of the pain Although it has arrested this typ 
of infection, it has failed to cure any m our experience 

II REMOTE POSTOPERATIVE INFECTIONS 

Many infections may develop during the postoperatn c 
sues or organs remote from the region of the operative woun 
monar> and unnarv tract infections are frequent examples a 
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be discussed elsewhere. Two examples chosen for discussion here are 
postoperative parotitis and decubitus. 

Acule Pyogenic or Secondary ParofUis.— An acute pyogenic parotitis 
may occur during the postoperative state of approximately 0.5 per 
cent of all patients undergoing major surgery. It is most frequently 
seen in older patients debilitated by infection or some associated meta- 
bolic disease such as cirrhosis or nephritis. Drying of the oral mucous 
membrane caused by dehydration, mouth breathing and reflex sup- 
pression of salivary secretion aids its development. The process is usu- 
ally secondary to extension of infection from the mouth by way of 
Stensen’s duct. The staphylococcus is the most common etiologic agent, 
although the streptococcus, pneumococcus and occasionally B. coli 
may be. 

The onset is usually sudden with marked pain and tenderness over 
the region of the involved gland followed by chills, high fever, toxemia 
and progressive swelling of the gland with displacement of the lobe 
of the ear and reddish discoloration of the overlying skin. The asso- 
ciated cellulitis may spread to involve the neck, eye, forehead and 
lateral aspect of the nose. The complication is usually unilateral, al- 
though both sides may be involved at the same time or successively. 

Tre.\tment.— To prevent postoperative parotitis, careful preopera- 
tive and postoperative oral hygiene, prevention of dehydration, and 
presemtion of salivary excretion by chewing are necessary. If the 
condition does develop, consen'ative management with massive hot 
fomentations, adequate fluid and electrolyte intake, and chemotherapy 
With Lugol’s solution^® or penicillin is ver>' effective. Incision and 
drainage is no longer practiced at this clinic unless definite abscesses 
develop, and treatment by x-ray or radium irradiation has been re- 
placed by Lugol’s solution or penicillin. The administration of Lugol’s 
solution has been very effective in our experience, 150 to 200 minims 
being administered dsUy by hypodeimoclysis or mouth until improve- 
ment occurs. Thereafter the dose is gradually decreased. With this 
form of therapy, improvement begins after’ forty-eight hours and re- 
sults in complete resolution of the infection within seven to ten days. 
Pemcillin may also be used effectively, giving 15,000 to 20,000 units 
parenterally every three hours. 

DecubUal Ulcer.— “Bed sore” may occur during the postoperative 
state as the result of bacterial invasion of tissue devitalized by local 
circulatory impairment produced by the pressure of the body. It is 
always a serious complication because of its effect on morbidity and 
niortality. In patients who are debilitated, bedridden, and unable to 
move about in bed, areas of pressure necrosis are apt to develop in the 
^ft tissues caught between bony prominences and the underlying bed. 
Uecubiti are prone to develop in the region of the buttocks, perineum, 
or lower extremities where skin contamination is heavy and infection 
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of the devitalized tissue inevitable The infection in turn usually pro- 
duces further liquefaction and necrosis of tissue with burrowing and 
undermining (Fig 454) 

Treatmem —Attempts should always be made to prevent the de 
velopment of this complication by improving the patient’s general 
condition, b) adequate nursing care consisting of changing the posi- 
tion frequently, by avoiding areas of pressure under splints or casts, 
by keeping the skin dry and clean, and by using a rubber mattress 
and clean, smooth, bed sheets If the condition has already developed, 
pressure on this area must be relieved immcdntely If superficial and 
not grossly infected, the area involved may be kept dry and clean and 
permitted to separate spontancouslv If deep and grossly infected, it 
IS important to remove all slough bv sharp dissection, the use of 
pyruvic acid,^’ 3 per cent urea peroxide ointment, zinc and calcium 
peroxide ointment,*" or Dakin’s solution As soon as the slough disap- 
pears from the wound, daily applications of zinc and calcium peroxide 
ointment dressings effectiv ely control the infection, and permit grow th 
of healthy granulation tissue and subsequent skm grafting of the area 
if necessary (Fig 454) Chemotherapy with sulfonamides or penicillin 
niay be used to control any invasive characteristic of the infection, 
but Its value is limited and definitely secondary to correction of the 
responsible mechanical factors and their effects 
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CORRECTION OF CICATRICIAL CONTRACTURES OF 
AXILLA. ELBOW JOINT AND KNEE 

HA^sMA^,^ID,FACS* 

Dermatogenous or desmogenous contractures are caused b) the 
destruction of the surface and deeper parts of the surface tissue, as, 
for instance, after extensne bums The> usually occur at the flexor 
surface of the extremities or at the junction of limb and trunk Aside 
from the joints of the hand, the joints most often invoh ed arc axilla, 
elbow joint and knee In the majontj of cases, much can be done to 
avoid contractures by early skin grafting There are, houever, in 
stances m which a skin graft operation is contraindicated because of 
the patients’ impaired general condition, or large grafts arc not avail- 
able, or fail to "take ’’ In those instances, proper immobilization of 
the affected hmb may counteract the contracting forces during the 
waiting period In case knee and elbow joints are involved, the ex- 
trenuc) is immobilized on a molded plaster cast splint Plantar flexion 
of the foot can be avoided b> placing a wooden box between the foot 
and the bed so that the patient can brace the injured foot against the 
box, or a molded plaster cast splint is appbed including the foot Con- 
fractures of the axilla are difficult to counteract The arm should be 
placed in right angular abduction and kept in this position with the 
aid of pillows However, these measures should not be painful or 
cause undue discomfort. 

If, in spite of all these measures, a contracture starts developing, 
nothing forcibly should be done to overcome it, unless the patient is 
ready for operation Blair and Brovin and their associates, Koch and 
others, have pointed out that a raw surface m the flexor region of 
joints often decreases m size not so much by the overgrowth of 
epithelium from the penpherj of the wound as by drawing in of 
the adjacent tissues If the process is permitted to take place without 
interference, healing goes on rapidly If, on the contrary, the contract- 
ing joint IS irritated by repeated forceful dressings, there will be a 
BTcater production of fibrous tissue followed by more extensive shnnk- 

Presented before tlic Philadelphia Academy of Surgery, May 7, 1945 
Associate m Surgical Pathology, Graduate School, University of Pennsyl- 
'ania, Associate Surgeon, Lanhenau, GennantoMn and Chestnut Hill Hospitals 
elastic Surgeon, Miscricordia, Abington, Roxboroogh MemonaJ Hospitals and 
^ Christophers Hospital for Children, Philadelphia 
1229 


1230 


HANS MA\ 


age Or, if the extremity is forcefully stretched under anesthesia and 
fixed in this position, wide fissures are opened m the granulating wound 
with the possibility of infection delay of henlmg and production of 
larger and denser scar tissue What really is needed m such a case is 
the early covering of the raw surface with a skin graft regardless of 
the degree of contracture After healing has taken place proper 
physical therapy should be instituted to lessen the contracture Fur 
ther operative procedures however, may become necessary to over 
come a remaining deformity 

To correct n contracture several procedures or a combination of 
various procedures are available If the contracture is caused by web 
formation and the surrounding si in is pi able one or sev eral Z opera 
tions are the method of choice In contractures due to broad dense 
scars the latter are incised or excised the contracture is reduced and 
the resulting defect is covered either with a skin graft nr with local 
or distant flaps We are indebted to J II Brow n for hav mg perfected 
the technic of skin grafting to such a degree that it has become the 
method of choice m the majority of contractures vvhere a flap for 
merly was considered indicated 

AXILU 

Three methods of repair are available Each one bis its special m 
dication 

Z Operation —The indication for this operation (Fig 455) arises when 
the contracture is due to binding webs and the surrounding skin is 
pliable Sometimes the web is so long that it necessitates several Zs 
(Fig 456) Sometimes the arm is bound to the chest by several webs 
which all have to be broken up 

The Use of a Graft— This method is indicated whenever the 
broad but vessels or nerves do not need to be exposed or if exposed 
can be covered by surrounding fat tissue The contracture is release 
with a transverse relaxation incision throuch the entire thickness o 
the scar Excision of the scar is rarelv necessarv The incision shorn 
not be made through the center of the scar but near the chest vu 
This Will shift the defect rjtbec toitard the chest Mon the axilh T e 
arm is now forcibly abducted ind all cicitncial bands as the> pr^ 
sent themselves in the wound are incised or excised The surgeon soon 
reaches the vena axillaris Abduction should now be carried out cau 
tiously Stretching of the vein can be facilitated by ligating and sepa 
rating some of its branches coming from the chest wall The ot 
contents of the axilla should not be exposed The pectoralis ma)or 
well as the latissimus dorsi may become an obstacle resisting re 
tion of the contracture In the majority of cases the muscles 
stretched Stretching can be facibtated b\ separation of vome o 
fibrosed fibers running within the muscle substance Thev can ea 
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be palpated, while the arm is held in abduction. Incision of the free 
borders or severance of the insertion of the muscles is rarely necessary. 

The defect, which is diamond-shaped, is now prepared for skin 
grafting. Hollow spaces, as for instance beneath the pectoral muscle, 
are obliterated by tacking the free border of the muscle to the axillary 



Fip 455 — Z operation for contracted scars due to binding w ebs The central 
line of the Z is laid upon the most prominent portion of the web (C-B) and 
the arms of the Z art marked out on opposite sides of the center line in 45 de- 
Rrec angles. Points A and D should he in \crtical projection of the center of 
C and B. The two triangular flaps arc outlined and exchanged The object is to 
interrupt and displace the binding s\eb (Redrawn from J S Davis, “Use of Re- 
laxation Incision When Dealing with Scars” Pennsyhama M J, 41:565, 1938.) 


fat tissue. \'^essels and nerves, jf exposed, must be covered with sur- 
rounding fat tissue. From the thick xtound edges, a s\edge-shaped 
piece of the dense fibrotic subcutaneous tissue should be excised. The 
now overhanging skin edges arc either turned downward and sutured 
to the base of the wound, or, if they are pliable, they are turned out- 
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ard and folded o\ er, 5,0 that skm comes to he upon skin The v, ound 
edges ate held m this position HJth a few sutures (F>g 457) 
recommended this procedure for the purpose of mcreasmg the sat of 
the graft bed to compensate for postoperative contraction 
The area is now read^ to be grafted The graft of choice is tbt 
thick sp(\t graft TuU thickness grafts have less chance of ‘take dut 
10 irrcgulatits of the graft bed and difficult> with complete uuwo- 



Tip 4jd —A Postenor % jew o! piuent w Jtti a. bindinp m eli of inienor 
axilla B Condition coixcctcd by double Z lactation which broke up the 
« eb and released the contractute C Pauent three months after repair 

hihratton Prefcrabl) the graft rfiouW be remosed m one 
must be sutured carefully to the wound edges and anchored to 
bottom of the wound To facilitate this I found the {oUov. log s cf 
helpful The graft js first sutured to the anterior w ound edges * 
now lifted up and under direct vision the mchonug basting su 
are led through the graft and the depth of the wound This no 0 ^ 
facilitates accurate stitching but avoids injury of such important s 
ciures as the \ cna axiilans Another row of similar suture ^ X 
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necessar)’ along the deep posterior boundan* of the axilla And, finally, 
the graft is sutured to the remaining wound edges 
The usual pressure dressing is applied after numerous stab holes 
ha\e been made in the graft The atm is held in abduction b\ fasten- 


A B 

457 —/I, Coruncture of lefc axilla from old bum scar Contracung scar 
was incised, the contracture reduced The lateral wound edge was e\ erred and 
wtoed to the slan of the arm so that skin came to lie on stan (Kelly clamp 
behind the everted skin) This increased the raw surface to counteract recon 
^cture (Blair) The defect was cosered with two skin grafts B, Result after 
four months. 



M ' WtW Mi 

f ^ 



Fig 458 —A, Extensive contracture of left axilla from bum B, The scar was 
incised near the chest, the contracture reduced and the defect covered with two 
grafts Result six months after the opeiauon 

>ng the hand to the head end of the bed and supporting the arm with 
pillow's 

The dressing is changed after seven da\s, active exercises should be 
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Fjp -^60— A Carcinoma of breast Incision outlined Two opposite points at 
iiie extreme parts of the curses outlined by nvo dots xshich facilitate correct 
approximation of the wound edges later on (see text) B, After closure of the 
wound Patient was able to raise the arm without an> limitauon of motion one 
w eck after the operation 

The flap IS preferablv taken from the neighborhood (chest or back), 
3nd as a rule needs to be made so long that delayed transfer becomes 
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necessar> Occasjonail) a flap an be rotated from the jfnmfdiatc 
neighborhood mro the defect in one stage and the secondar) defect, 
consisting of the original flap bed, be sUin grafted Or tMo flaps raij^ 
be needed Da% is suggests raising one from front and the other from 
back, the free ends being sutured together 

Prevenflon of Coniracture after Radical Amputabon of fhe Bfead^\ 
popular incision m radical operatfons for cancer of the breast is tl« 
eihptiform incision around the diseased breast and its longitudinal ei 
tension upivard along the lateral border of the major pectoral inusck 
k IS this latter part of the incision uhich m a certain percenta?f of 
cases, causes limitation of motion of the arm m the shoulder joint but 
on. After removal of the pectoral muscles, the incision or rather the 
resulting scar comes to be across the avilla If this scar contracts it 
becomes a bridle scar or a binding web 

To counteract the possibility of a conrnctiirc b> a binding ueb it 
seems logical to perform the Z operation with formation and inter 
position of t^vo triangular flaps at the time of the first operation Thi' 
tan be done b> making additions to the original longitudinal mci 
Sion The object of such a procedure would be, first, to interrupt iht 
longitudinal direction of the original incision and to change it inw * 
transs erse or oblique course, and sccondh , to increase its length 'Inf 
condition could now be compared to that of an accordion 

The same result can be achieved with a much simpler procedoff 
by changing the straight course of the longitudinal mcssion into a 
spml form (Tig 460) The course of the incision is marked out 
operatively with one of the aniline dyes One third of the spiral shoula 
he anterior to the border of pectorahs major, two thirds posterior t& 
It in the aAiIIa . 

There are tw o precautions to obser\ c first, not to make the spira 
uuc too steep and too high, second to mark two opposite points ai 
the extreme parts of the cunes with a drop of methylene blue injectf 
percutaneonsly into the skin This wiU facilitate correct adjustment 
of the wound edges latet on 

tuow JOINT 

The underlying principles m repairing flevor contracrures of 
elbow joint are the same as those for the a\t!!a If a Z plastic is po 
sible, partial or e\ en complete relief can be achies ed In some i 
stances, a combination of Z plastic and skin grafting w ill 
cess In extensive contractures, particularly those of long standing ^ 
contracted biceps and invobement of the joint smictures 
major obstacle m reducing the contracture When openinsr the 
cracture, great care should be taken not to injure mam ' essels or nt 
and nor to expose tendons If it is found impossible to relieve t c c ^ 
cracture complecelj without exposing or endangering those 



Fig 461 —/I, Eight-year-old bo> wiih contracted scar of right elbow joint and 
^lla from bums Burned area included entire right half of chest and abdomen 
^niracting scar of right elbow joint was thick and heaty A tube flap was made 
rom Uft ihoraco-epigastric region (Webster) The contracting scar of elbow 
joint Was incised, the contracture reduced after separation of the biceps tendon 
the defect covered with the tube flap which had been transferred via the 
f t wnst Contracture of right axilla repaired b\ Z operation B. Condition three 
after repair Note length of flap in clliow joint (X-X) 
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tures. one shouJd be satisfied swth a temporary paraai success, te 
skin graft tlic defect, encase the cxtieniity m a pJasrer ease and repeat 
the procedure after healing has taken place In those evtensne casts 
in which exposure of the contents of the cubital region and tendon 
lengthening n^ust be anticipated, the use of a flap becomes pnmanijr 
the method of choice The length of the flap makes a delajed transfer 
advisable The flap is prepared before the actual repair of the contrac 
rure is undertaken A direct transfer of the flap can be planned if it is 
possible to raise the flap from the lateral chest region of the same side 
The direction of the flap is transv ctse, the pedicle located anttnorb 
opposite the contracted pnnr The flap should be the open type and 
prepared sn stages, or, a flap is taken front more distant regions and 
then transported by way of the wrist of the other ami Such a flap 
should he tubed (I ig 461 ) If lengthening of the biceps tendon be- 
comes nccessarv, the 2 method is effectuc However, jn a few in- 
stances, the contntture of the bitcps is so extensive that even theZ 
plastic is insufficient to permit complete reduction If such is the case 
one should not hcsirare to sever chc biceps tendon and either erjnsfet 
Its insertion to a position higher np (Schmicder) or permit the tendon 
to retract without suturing 

Where almost the entire joint region is enveloped m a large thick 
contracted scar, a relaxation procedure such as described under con 
tracturcs of the knee joint should be given a trial 

KN££ JOINT 

1 he principles in correcting a contracture of the knee joint are 
similar to those described m previous paragraphs Flaps are rarelj 

needed If needed, thei are taken from the opposite thigh or transferred 

from the opposite thoraco-cpigastric region by w ay of the w nst of 
the same side The relaxation incision is led transversel> through the 
most binding area Care should be taken nor to expose the pophft^' 
contents, particuhrlv not the tendons If the contracture cannot be 
overcome in one stage the defect is skin grafted, the extremitj encased 
m a plaster cast and one or more similar procedures performed sub 
<;equentb The first plaster cast should not be changed for at least 
two weeks unless there js exidcncc of mfectvon 

In this wa>, most of the contractures, even extemne ones, can be 
repaired There are, however, instances xvhen, although the contrac- 
tures can be ov ercome in longitudinal direction, the result is spoiict* 
by a posterior subluxation of the tibij due to shortness of the posterior 
ligaments O Donaghue recommends a horizontal and vertical tract'on 
to the leg In extensive cases, however, traction ib not successful 
have been able to reduce the sablatation, as evidenced climcail) an 
roentgenologicall) but as soon as traction was removed the sublo« 
Mon recurred " ithm a few days Hence, xve recommend rcducimr t 
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subluxation under traction followed by application of a plaster cast 
with incorporation of the pins The cast should be applied while the 
leg IS suspended in traction The pins and the anterior half of the cast 
are removed after two weeks while the posterior half is kept to be 
applied during the nicht Active everciscs arc instituted We found 



Fig Extensa e turn of both legs, contracture of both knee joints fi 

The raw surface covered with skin grafts the contracture partially reduced Pos 
tenor subluxation of the nl 13 due to contracture of posterior 1 gaments and cap 
sules to be overcome by longitudinal and vertical traction C X ray picture of 
same patient showing on the left the jostenor subluxation of the tibia on the 
{ r ght the reduction of the subluxation bj tract on Later a plaster cast vv as 

appued in this position with incorporation of the wires D One vear after op 
crauon 


resistance exercises to be particularlv valuable such as active motion of 
the knee after placing one sandbag beneath the leg and another upon 
the thigh Walking IS also permitted (Fig 462) 

Old contracted extensive heaw thick burn scars which mav in 
entire knee joint and lower extremitv are troublesome and 
uifncult to correct It w ould be imdv isable to rernov e the w hole scar 
as It would be impossible to obtain sufficient skin with which to cover 
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the defect To relieve these lai^e thick scars, relaxauon proct 
dure IS a good one (Fig 463) The contracted region is put on a 
stretch and the most binding area or areas are located and marled out 
The scar is divided completely through its full depth until normal 
tissue IS reached Sometimes radiating incisions from the margins art 
necessary to complete relaxation If, after the incisions are made the 
scar IS found to lie very thick, excision of a wedge shaped slice of 
the deeper byerts adnsaWc so th'it the thinned surlice edges tmy be 


:-is. 


Tig 463— A Extensa e thick contracted scar of right knee joint from bui^ 
B, Three years after the opeiauon The most binding areas of the scar 
severed by transverse incisions the contracture reduced and the resulang oe 
covered with skin grafts 


drawn dow nward and attached to the normal base b> a few ^umre 
The defects are now cov ered wnh split skin grafts a pressure ares 
mg IS applied and the extrenutj is encased m a plaster cast In ra 
instances where the contracted flexor muscles present the mam 
Stacie tenotomy of the latter should he performed The tenotom) 
should be made oblique Before tenotomremg the biceps the 
ner\ e running median and close to the tendon should be ^ , 

held away The deep portion of the biceps insertion should be 
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behind to avoid separation of the important ligamentum collaterale 
fibulare The tendons of the musculus semitcndmosus, semimembranosus 
and gracilis are tenotomized on the median side If there is a tendency 
to posterior siibluxation of the tibia, traction should be applied m a 
way similar to that described above 

SUMMARY 

Various methods to correct contractures of axiUa, elbow )omt and 
knee are described The Z operation is the method of choice to break 
up webbing scars Contractures due to broad, dense scars are repaired 
by incising or excising the scar, reduction of the contracture and 
covering the resulting defect with a skin graft, or less often, with a 
flap Contractures from old, contracted, extensive thick bum scars are 
corrected by relaxation incisions and skm grafting 
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CONGENITAL ATRESIA OF THE GALLBLADDER AND 
BILE PASSAGEWAYS 

Report of Two Cases 
Moses Bchreno, M D , F A C S * 

As a result of the studies concerning erythroblastosis and the Kh 
factor m the blood, sufficient time should be allotted for the deter 
mmation of the proper diagnosis tn cases of jaundice m nenfaom in- 
fants Nevertheless, m the ruo cases of jaundice resulting from con 
genital atresia of the gallbladder and bile passageways that I wish to 
report, the infants were held under obsenation too long before a 
remedial surgical operation was contemplated, and death occurred 
Jaundice at any age has a devastating effect upon the human economy 
It causes degeneration of the vital organs Persistent jaundice surely 
ends m death, on account of the biliary cirrhosis that follovis in addi 
tion to the changes mentioned It may generally be stated that any 
patient with jaundice lasting more than four weeks should have ihs 
benefit of an operation There arc ver>' few' exceptions to this rule 

According to Motsay and May, about 200 cases of atresia of the 
gallbladder and bile passageways have been reported In a report at 
the Staff Meeting of the Mayo Chmc, Ambcrg and Zuschbg quoted 
Stolkmd, who rev lew ed 245 cases and found that thirty -one additional 
cases were unpublished Ladd and Gross hav e contributed much to 
the surgical technic of these congcmtal anomalies Ladd states that a 
cure by means of surgery is possible m at least 37 per cent 

The cause of these congenital deformities is unknown The first case 
coming under our observation was operated upon m 1943 There was 
absolute obliteration of the hepatic duct Tlie gallbladder, cystic and 
common ducts were patent In the second case, the cystic duct, with 
out lumen, inserted itself into the liver at its fissure The hepatic and 
common ducts were absolutely closed 

CASE t 

D D, a white female infant aged ten months, was admitted w Mt Sinsi 
Hospital October Ifi, 194J, on the service of Dr Samuel Rubin . 

Hiilory— Birth was normal, die baby weighing 7 pounds and 2 ounces 
mediately after delivery the parents noted the baby’s dark olive completion 
color deepened steadily During the last two months the color of the jj 

become orange and darker than usual Stools one to three daily, have _ 

white or yellow in color The eyes are puffy in the mormng, but the p»g _ 

From the service of the Mr Smai Hospital Tfuivh 

* Associate in Surgery, Jefferson Medical College Attending Surgeon. ] 
jiid Mr Sinai Hospital' PhduWphia 
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cnou recedeb dunng the da> The abdomen is becoming progressn cl> distended, 
and the abdominal \eins are marked The child has wo sisteirs, both in good 
health 

Phyjical Eiaminalion --A markedly jaundiced bab> with distended abdomen who 
cnes most of the time is seen The sclera arc >cllow Pupils arc equal and regular 
and react alike The mucous membrane of the mouth is > ellow unged Examma 
non of the abdomen reseals the lower border of the liter could not be palpated 
The Spleen is apparenth normal in outline Ascites is probably present 

Laboratory Examinations —The unne is dark amber, alkaline, w ith a specific gra' - 
ity of 1 020 A marked trace of protein is present Blood studies hemoglobin 5 13 
gtn (36 per cent), red blood count l.^.COO, white blood count 10,200, polymor- 
phonuclears— segmented 56, nonsegmented S, Ivmphocttcs 55 monocy’tcs (transi 
wonaiy A, tnaiked acVironna, some amsocytosts and penkdoo tests, shgVit po\> 
chromatophiha The blood prothrombin concentration is 23 per cent, icterus index 
192, blood bilirubin 5 4 mg,, cholesterol 165 mg and cholesterol ester 72 mg per 
100 cc of blood scrum The stool shows bile with a trace of urobilinogen 

Clinical Diaqnoiij-Obstrucme jaundice due to congenital absence of the bile 
ducts. 



jj (Case I) —Note the complete obliteration of the hepatic duct The 
^ oladaer, c> Stic and common ducts had a slight lumen A drainage tube placed 
'cr the cut hepatic duct rescaled no bile after operation 

Operation.— After a series of transfusions operation was performed 
October 29, 1943. Under ether anesthesia, with the patient in the 
orsal position, a right rectus inctsion was made E\er\ tmv bleeding 
point m the superficial fat and sKin was ligated Upon opening the 
pctitoneuiu, a \estigial gallbladder could be seen This was grasped 




CONGENITAL ATRESIA OF THE GALLBLADDER AND 
BILE PASSAGEWAYS 

Report of Two Cases 
Moses BcnnENtJ, M D , F A C S * 

As a result of the studies concerning erythroblastosis and the R 
factor m the blood, sufficient time should be allotted for the detci 
minatton of the proper diagnosis m cases of jaundice m newborn ir 
fants Nevertheless, in the two cases of ;aund)ce resulting from cor 
genital atresia of the gallbladder and bile passageways that I wish t 
report, the infants were held under observation too long before 
remedial surgical operation was contemplated, and death occurrei 
Jaundice at any age has a devastating effect upon the human econom; 
it causes degeneration of the vital organs Persistent jaundice surd 
ends m death, on account of the biliary cirrhosis that follows m add 
non to the changes mentioned It may generally be stated that an 
patient with jaundice lasting more than four weeks should have 
benefit of an operation There are very few exceptions to this rule 

According to Motsay and May, about 200 cases of atresia of tf 
gallbladder and bile passagew'ays have been reported In a report i 
the Staff Meeting of the Klayo Clinic, Amberg and Zuschlag quote 
Stolkmd, who reviewed 245 cases and found that thirty*onc addition; 
cases were unpublished Ladd and Gross have contrlbured much t 
the surgical technic of these congemtal anomalies Ladd states that 
cure by means of surgery is possible m at least 37 per cent 

The cause of these congenital deformities is unknown The first ca: 
coming under our observation was operated upon in 1943 There w: 
absolute obliteration of the hepatic duct The gallbladder, cystic an 
common ducts were patent In the second case, the cystic duct, vvntl 
out lumen, inserted itself into the liver at its fissure The hepatic an 
common ducts w ere absolutely closed 

CASE 1 

D D, a w/iire femaie in/ant aged ren months, vas tdntniffd to Ah 
Hospital October 16 1943, on the service of Dt Samuel Rubin . 

Hislory -Binh was normaJ, the baby weighing 7 pounds and 2 ounces 
mediately after delivery the parents noted the baby s dark obve h 

color deepened steadily During the last two months the color of the 
I ecome orange and darker than usual Stools one to three daily have alwa^ 
white or yellow m color The eyes are puffy m the mommg but the p 

From the service of the Alt Sinai Hospital 
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Comment —Death occurred in an infant with congenital atresia of 
the hepatic bile ducts, advanced liver cirrhosis resulting from obstruc- 
tive jaundice In this case a drainage tube was placed over the cut into 
the hepatic duct with the hope that bile would exude following the 
operation The dressings after operation uere devoid of bile 

CASE II 

H H, a white female infant aged fi\e months was admitted to Mt Sinai 
Hospital on December 11, 1944, on the sertice of Dr Paul Morns and died 
February 9 1945 

Hitery— The pregnancy was uneventful and full term The bab> was doing 
well up to the fifth day Then she lost eight ounces in weight and the lack of 
desire to nurse was noted ^Vhile the mother was feeding the baby the bab> 
suddenly b^gan to bleed from the nose and became very cyanotic TJie mother 
had nouced since birth that the babys skin was darker than normal but attached 
no particular sigmficance to it Since birth the stools hav e been v cry light in 
color and for the past six weeks the bab> has had ten bowel movements a da) 
of norma! consistency The urine has always been dark and ammoniacal There 
has al\va)s been a tendency of bleeding from the gums even without the slightest 
trauma 

Phys cal E*am nal on —Examination reveals a well nourished but jaundiced fe 
f u appears very irncable A large hemangioma has developed on the 
top of the head There is a similar but smaller hemangioma on the upper lip The 
sclerae are somewhat jaundiced The neck 1$ normal The heart is not enlarged 
sounds are rapid regular and rhythmic The abdomen is somewhat distended but 
unusually tense The spleen is greatl) enlarged The Iner is somewhat enlarged 
A large umbilical herma is present Extremities are normal The skin all over 
tne body has a greenish yellow tinge 

m-, ons —Not enough unne was obtained for a thorough exam 

j however present Blood studies hemoglobin 9^ gm (68 per 

; red blood count 3 600 000 white blood count 22 300 polymorphonuclears 
-segmented 21 nonsegmented 9 lymphocytes 69 monocytes (transitional) 1 
240000 Hemolysis begins at 044 and is complete at 0 30 Icterus 
thrnmK ^24 uiuts Van dcH Bcrgh 3 2 mg per 100 cc of blood pro 

urn<Tr-T Wassermann and Kline tests negative Intravenous 

notm f 1^ reveals good function on both sides with the kidne> and ureters 
colon^ bilirubin is found m the stool \ ray rev cals no abnormalities of the 

Cl n cal 0 agnos s —Congenital obstruction of the common duct 

^erahon —After a senes of transfusions operation was performed 
tion With the patient in the dorsirecumbent posi 

the anesthesia, a right pararectus incision was made from 

cartilage down to below the umbilicus The abdomen con 
marl ^ large amount of straw colored fluid The bver was 

Inw ^ I hard, the surface slightlv nodular and yel 

thp*i extended over to the splenic area On 

uhtnb^ ersurface of the hver there was a small cordlike structure 
trndn atropic gallbladder On dissection of the gas- 

tend ° hepatic ligament, a very hi^e portal vein was found Ex- 
across the upper end of the portal \em was a large hepatic 
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arter} Coinsmg alon^ the portal \an tnd heneJth the hepatic anet\ 
was a ihm atrophic structure which appareotlj^ represented ati atreac 
common bile duct and hepatic duct (Fig 46S). The gallbbdder ^\as 
opened and the fundus was remo\ed A small lumen was found and 
probed A small amount of darX -green bde uas obtained A small 
ureteral catheter "No 4 was placed into the lumen m the hope that 
bile w ould present itself The left retroperitoneal space was palpated 
ind no mass was felt The peritoneum and fascia were closed with 



continuous No 0 chromic sutures The skin tins closed with inter 
rupted black silk sutures , 

Cemruenf —This patient suffered from absolute congenital 
of the hepatic and common ducts The cystic duct was . 

inserted into the Incr with no bile drainage The gallbladder ha 
slight lumen containing a fc\t drops of liquid bile A No 4 
catheter was placed m the bisected gallbladder and the Cstic u 
There was absolutel) no drainage of bile after operation the pa 
died of biliary cirrhosis with degenerative changes m the other org 
fifty-three da>s after operation In the interim she gained an 
weight due to ascites which hid to be relieved b> paraoentcsis 
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PATHOLOGICAL REPORT 

Gross Pathologic Diagnoses Histological Diagnoses 

General MarVed diffuse icterus, mod- 


ates 

B/ooi YesteU NormaL 
Hf jrr Qoud) s« elling 
Limgt Slight congesuon 


Spleen Gi\e accessor} spleens, marked 
congestion 

Gasncnteitnul Tract Marked gastric 
ifctentinn penpjlonc and duodenal 
adhesions, focal small intestine adhe, 
«OfU marked distention of small in- 
testine moderate distention of large 
intcsnne 

biliar> cirrhosis. 

tej/lifaJaer Hypoplastic gallbladder 
< A congenital absence of commoo 
jt marked 

of bladder 
tern biliar> duct s>'s- 

PjBf'rw Congestion 

Uoderatc congesuon 
Normal 

l^Z’Ty 

'Bon^ Minphadenias 

Marroz. Congestion 


Thyntut Xanthomatoid cellular foci 

Heart Cloud} ss'cllmg 
Ltmgt Focal microscopic sJteolar hem 
orthage, chrome mctaplasnc bton 
chitis, slight septal fibrosis, focal 
microscopic atelectasis 
S[>Uen Congestion moderate fibrosis 


Lner Marked aenre biUat> cirrhosis 
wTth ertensne biliary stasis 


r«ocrrai Cloudv fuelling 
Adeeruh Qoud> suellmg 
Kidneys Cloud} su elUng, diffuse non 
specific earl} glomerular hsalmiza 
oon 

Bhdder Normal 

i yfipb Sodct Acute h-mphademns 


CONCLUSIONS 

^ fltresia of the gallbladder and bile passage- 

ro SiA r ^ '^rlier reference of these 

bon thp bperabon One patient died the daa of opera- 

^ ‘three da}s after operation 
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AciximNAL distention, postoperative, 
Oct , 1068 

inasions, anatomical principles involved 
In, Apnl, 271 

transverse, advantages, Apnl, 272 
technic, Apnl, 278 

paio in diabetics, diHerentia] diagnosis, 
Oct, 1031 

surgery, anesthesia for, Oct, 1075, 1076 
complications following, Oct, 1153 
wound infection, Oct, 1217 
Abscess, deep, of neck, postoperative, 
Oct, 1212 

intra-abdomina], postoperative, Oct , 
1156 

of lung, Apnl, 239 
localization, Apnl, 246 
postoperative, Oct, 1197 
perianal, Aug , 978 
subphremc, postoperative, Aug, 870 
Acacia, parenteral use, Aug, 755 
Acidosis in "poor risk" patient, Apnl, 
351 

Actinom>cotic infection of wounds, Oct, 
1223 

Adams’ pressure apparatus for trans* 
fusion, Aug, 768 

Albumin, bovine, parenteral use of, Aug , 
759 

Ambulatory patients, premedicaiion in, 
Oct , 1066 

Amenorrhea, classification, June, 558 
treatment, June, 558 
Ammo acids, parenteral use, Aug, 756 
Amputations, after>care, Aprd, 389 
physical reconstruction in, Apnl, 420 
prostheses, lower evtremity, AP^, 391 
upper evtremity, Apnl, 392 
refrigeration anesthesia for, Feb , 193, 
198 

various types, prosthetic censideratjons, 
Apnl, 383 

Amputee, rehabilitation of, for gainful 
livehhood, Apnl, 382 
Analgesics, preoperative, Oct , 1057 
Anemia, splenic, splenectomy in, Aug, 886 
Anesthesia, basal, Oct, 1060 
caudal, continuous, catheter method 
Aug, 849 

in obstetrics, Aug, 841 
needle method, Aug, 845 
solutions for, Aug, 853 
comments on, Oct , 1072 


Anesthesia, convulsions under, June, 640 
cyclopropane, dangers, Oct, 1078 
endotracheal, Aug, 795 
advantages, Oct, 1074 
complications, Aug, 829 
intubation, Aug, 80S 
anesthesia for, Aug, 808 
nasal, Aug, 810 
oral, Aug , 818 

modifications for various eonditioiu 
and infants and children, 4-ir,8’4 
tubes, Aug, 802 

ether, open drop, dangers, Oct, 1072 
with otygen and nitrous oiide, Oct, 
1072 


for gynecologic surgery, June, SIO 
for hysterectomy, June, 473 
for miratracbeal mtubatioo, Aug, SM 
for lower abdominal surgery, Oci , 1076 
for operations on heart and P*n 
cardium, Oct , 1081 
on perineum, Aug, 858 
for "poor nsk" patient, April, 3SS 
for thoracic surgerv, Oct, 1079 
for thyroid surgery, June, 627 
for upper abdominal operations, Oi'i 

in diabetes, risk of, Oct, 1031 
m perforated pepue ulcer, . wi 
in shock, Aug, 740 
inhalation premedicaiion Od . 

intravenous, 530, Aug, 788, y t 

1076 . jr, 

for operaUons on penneura, « 

premedication, Oft, lOM 

local, premedication, Oct , 1065 

refrigeration, for ampuUtion.fet’, 

19S 

regional, Oct , 1032 ...j 

nerve block, premedication, 0 1, 
reUvation in, curare as aid, Aug, 
ri'ks of Oct, 1017 
spinal See Spinal Anesthesia 
supportive rneasures, th^ptuhe agf 
and apparatus, Aug, 743 
sympo'ium on, Aug, 73S 
Anesthetic explosions, ha^rds, / ^ ^ 

i~-,l opniriUm muted la^h «« 


Ancs^etist, role in obtammg good telw’ 
tion, Oct, 1074 . „ ,„d trraf 

Ankles, swollen classification 
ment, Apnl, 334 
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^orectal abnormaliUes, consideraUons in 
surgical treatment, Aug, 969 
Anoxia, operaU\e, combating, April, 3S7 
Anticoagulants m pre\ention of postop- 
erative venous thrombosis and em- 
bolism, Oct, H78, 1187 
m treatment of postopierabve venous 
thrombosis, Oct , 1179 
Anus, cr>pt, infected, Aug, 972 
fissure, Aug, 973 
fistula, Aug, 978 
pruritus, June, 597 
Arm, arufiaal, April, 392 
pain in, June, 7CM 

Arthritis, bed rest contributing to, April, 
438 

of subtalar joint, chronic infections, 
feb, 158 

of tvnst, suppurative, Feb , 85 
traumatic, Feb , 98 
Atelectasis, Aug, 777 
postoperative, Aug, 871, Oct, 1019, 
1190 

bronchoseopic aspiration in, Oct , 10S6 
Atresia, congemtal, of gallbladder and 
bile pas«agewa>s, Oct, 1242 
Atropine, preoperativc use, Oct, 1059 
Avertin anesthesu, Oct , 1060 
in thyroid surgery, June, 635 
Aajla, cicatnaal contractures, correction, 
Oct, 1229 

A>res intratracheal method, Aug, 827 

Btian's transfusion set for children and 
tnfants Aug, 769 

886** 'plenectomy for, Aug, 

Barbiturates, preoperative use, Oct , 1059 
Bartons fracture Fe6 , go 
Basal narcosis, preoperative, Oct, 1060 
Bath, whirlpool, April, 432 
eaded wires in treatment of fractures of 
'«g. Feb , 174 

Bed rest, undesirable effects, Apnl, 358, 
A37, 448 > I' • 

‘j®^^ducts, atresia of, congenital, Oct , 

BJiary fistula, postoperaUve, Oct , 1163 
Biopsy, endometrial, June, 576 
of cervix in diagnosis of uterine car- 
cinoma, June, 537 
B‘te, human, infections, Oct , 1213 
Bladder, calculi, in women, Aug, 987 
Beck obstruction, impaired renal func- 
tion in Ocf , 1033 

Operations on, pre and postoperative 
ore, Oct, 1122 

lood cell powder, dried, Aug , 760 
Reouping, common errors in, Oct , 1046 
centrifuge method, Oct, 1047 


Blood, whole, citrated, administration, 
apparatus for, Aug , 764 
value in surgery, Aug, 757 
warning of, Aug, 760 
withdrawal of, Aug, 760 
Bone marrow, administration of Suids 
into, Aug, 752, 767 

Bosworth incision for removal of semi- 
lunar cartilages, Feb, 118-120 
Btam injuries without compounding, mi 
tial treatment, Apnl, 403 
surgery, premedication, Oct, 1063 
Brondography, preoperative, in thoraac 
surgery, Oct, llOS 

Bron^opneumonia, hypostatic, April, 
438 

postoperative, Aug, 869 
Bronchoscopy, emergency, on operating 
table, Oct , 1083 

for tra^eobronchial aspiration, technic, 
Oct , 1093 

m atelectasis, Aug, 779, Oct, 1087, 
I19S 

instruments for, Aug, 779 
postoperative, Oct, 1086 
m thoracic surgery, Oet , 1111 
preoperative, Oet, 1033 
in thoranc surgery, Oct , 1103 
surgeon and, Oct., 1033 
Bucket handle injury of limbus glen 
oidalis, Feb , 38, 39 

Bumper fracture, beaded wires in, Feb, 
181, 182 

Bums, refrigeration m, APtH, 367 

CALCA^Et7S, fractures, subtalar lesion due 
to, Feb , 144 

Calcinosis, renal, Apnl, 321 
Calculi, renal, caliceal, April, 319 
dietary treatment, Apnl, 315 
etiology, Apnl, 307 
multiple, April, 317 
postoperative treatment, Apnl, 323 
recurrent, April, 322 
solitary, in renal pelvis, April, 317 
staghorn, Apnl, 316, 321 
surgical treatment, April, 316 
unilateral and bilateral, Apnl, 316 
ureteral, treatment, Aug , 982 
vesical, in women, Aug, 937 
Calf muscles, thrombosis of vems of, Oct , 
1174 

Carbuncle of kidney, jieniallin in, effects, 
Feb, 210 

Catanoma of esophagus assoaated with 
diverticulum, June, 707 
of jejunum, pnmary, June, 713 
of stomach, Aug, 897 

gastrectomy, subtotal, technic, June, 
679 

total, Aug, 903 
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Carcinoma of uterus, diagoosis, biopsy of 
cerv«, Si7 
vasmal smear m, June^ 550 
radium treatment, June, 539 
roentgen treatment, i«ae, 538, 539 
Carotid sinus syndrome m thyroid sur- 
gery, June, 639 

Carpal bones, congenital lesions, Ftb, 
SI 

developmental lesions, Feb, 82 
dislocations, Feb, 92 
injuries Ftb , 1 
fractures, Ftb, 1, 92 
ancient, Ftb , 11 

Catheter aspiration of tracheobronchial 
tree, Oct, 1094 

ureteral, use in continuous caudal anes 
ihesia, Aug, B49 

in continuous spinal anesthesia, 
Aug, 834 

Caudal anesthesia, continuous, in obstet- 
trrcj, Attg, SM 

Caudal saeral block tfor operations on 
perineum, Aug , 863 

Cavernoitomy in pulmonary tuberculosis 
Aprd, 260 I 

Cavernous sinus, thrombopblebitu of, 
Oct. 1175 

Cavitary drainage m pulmonary tubercu 
losts Aprd, 260 

Cellulitis, pelvic, postoperative, Ocf , 1209 
retroperitoneal phlegmonous, postop- 
erative, Oci , 1216 

spreading, of neck, postoperative, Oct, 
1212 

Cellulose, oxidized aa hemostalic April, 
342 

Centrifuge method, for blood grouping 
and crossmatching Oct, 1047 
Cervical rib syndrome, diagnosis and 
management June, 691 
Cervix uteri biopsy, irt diagnosis of cat 
cinoma June, 537 
carcinoma, diagnosis biop^ in, /«ne, 
S37 

vaginal scatsr in, June, 536, 550 
radium treatment, June, S39 
roentgen treaiment, June, 538, 539 
coning of, June, 482 

Ce'itamic acid lor “poor risk" patient, 
April, 353 

Chemotherapy in thoracic surgery, pre- 
operative, Ocl , 1 109 
Chest, injuries, physical reconstruction >a, 
April, 425 

surgery, anesthesia for, Ocf , 1079 
pre- and postoperative treatment, 
Oct , 1106 

premedication, Ocl , 1062 
Chalecjslecfomy for acute choIcQrstitis, 
Apnl, 285 


Cholecystitis, acute, Aug, 935 

surgical treatment of 3J2 ca<ej, ipi 
285 

when to operate, Aprd, 285 
I chronic noncalculous, Aug, 933 
I with stones, Aug, 933 
Cholfcysiostomy for acute tbolecystius, 
Apnl, 285 

' Chololitbiawr, diagnosis, Aog, 931 
inodence, age and sex, Au|, 9J0 
management, Aug, 933 
Chondromalacia of patella, fc6 , 119 
Cicatncval contractures of anlU, tHwir 
joint and knee, correction, Orl , 1339 
CinepJastJC prosthesis, Apnl, 393 
CoM therapy in physical dissbiliOes 
April, 431 

Colitis, regional segmenuJ, Aug, 939 
clinical data, Aug, 953 
diagnosis, Aug, 952 
eUology, Aug, 945 
symptoms, Aag, 945 
treatment, Aug, 966 
typ*4, rJaisifiotion, Avg , 940 
ulcerative, ikostcmy m, Aprd, 303 
surgical expenences with, Apnl, 301 

Collateral ligaments of knee, disWfhjBcrs, 
Ftb, 122 

Colles* fracture, Ff6, 87 
reversed, Ftb, 69 

Colon, preparation, fw operation, (n‘i 
}}J4 

resection of, subtotal, for ulcetali't 
COlltH, 3M 

Columella nasi, reconstruction «f. Aug 


877 

Concussion injuries, imtiat tresimeoi, 
April, 403 

Con,ng of cervK, June, 482 , , 

Constipation due to bed rest, A/™. 

pnsJoprraJjvt, Oct, 1067 
Contractures, cicatricial, of axiHa, 
joint and knee, correction of, Oct , 
Convalescence, bed rest m, undwrew 
effects, Aprd, 437 
deconditionmg and recondibonmj 
Aprd, 442 , 

Convulsions under anesthtsi*, 

[Convulsive seixutes after bead tatw* 
Xprtf, 415 . , , « 

[Iretin, hyperthyroidism developing 
June, 672 „ 

?tx3«snisfching test, common errors 
Oct. 1W6 - . ,51 

>uoate figments, disturbances, r > 

'ryraolherapy, clinical u‘es, Aru- 
:rypt, anal, infected, Aug, W 
^iff, mBatable, for mttatracb«t 

Aug, 73S 
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C>clopropane aneslhfsia, dangers, Oct , 
1078 

for thyroid surger), June, 634 

D\vis’ relaxation procedure, Oct , 1240 
DecondiUomng in convalescence, April, 
442 

Decubital ulcer, Oct , 122S 
Dehydration in ‘ poor risk” patient, ApnJ, 



Oct, 

surgery and, Oct , 102S, 1027 
Diabetic gangrene, refrigeration in, Feb , 

202 f . » 

Diaphragm, penetrating wounds, infec- 
tion of pleural cavity following, Oct, 
1219 

^‘stheroj m physical disabilities, April, 

Dicoumarol m prevention of postopera- 
tive venous thrombosis, Aug , 874, 
Oel , 1178 

of thrombophlebitis and embobsm »n 
pelvic surgery, June, 601, 603 
*n treatment of postoperative venous 
thrombosis, Aug, 875, Oct, 1180 
Diet of medical patient, Aug, 743 
of surgical patient, Aug, 745 
postoperative, in gastrointestinal sur- 
gery, Oct, 1139 

preoperative, in hyperthyroidism, Ocl, 
1146 

Diethylstilbestrol in amenorrhea, June, 
561 

Dilaudid, preoperative use, Oct , 1058 
Diphtheria, surgical, Oct , 1211 I 

Dislocations of carpal bones, Feb , I, 4, I 

92 . » . , I 

of elbow, Feb , 79 
in children, Feb , 73 
°^^fjonietus, upper end, recurrent, Feb , 

of lunate or carpal semilunar bone, 
Feb ,95 

of patella, Feb , 131 

of shoulder, recurrent, treatment, Feb, 

14 . . » 

of talocalcaneal joint, subtalar lesions 
due to, Feb , 1S6 
radioulnar, Feb , 90 
symposium on, Feb , 1 
tibiofibular, beaded wires in, Feb, 184 
Diverticulum, esophageal, caranoma asso 
ciated with, June, 707 
urethral, June, 589 

Drainage, postural, of lung ab«cess, April, 
243 

'urgical, of lung abscess, April, 244 


Duodenal fistula, postoperative, Oct, 
1161 

stump, management, Aug, 902 
ulcer, Aug, 891 

gallstones complicating, Aug, 893 
perforated, Aug, 894 
Duodenum, surgery of, Aug, 891 
Dysmenorrhea, conservative treatment, 
June, 520 

prcsacral neurectomy for, June, 518 

Edema pulmonary, bed rest contributing 
to. April, 439 
postoperative, Aug, 671 
Elbow, anatom>, Feb , 59 
cicatricial contractures, correction, Oct , 
1229 

dislocations, Feb , 79 
in children, Feb , 73 
fractures, in children, Feb , 59 
Embolism, fat, as operative risk, Oct, 
1024 

pulmonary, Oct, 1199 
postoperative, prevention and treatment, 
Oct, 1167, 1185 

pulmonary, as operative risk, Oct , 1020 
due to bed rest, April, 437 
m pelvic surgery, June, 601 
postoperative, Aug , 673, Oct , 1197 
Emergency operations, premedication, 

Oct , 1066 

Empyema, tuberculous, surger> for 
April, 268 

Encephalography m head injuries, Aprd, 
409 

Endometrial biops>, June, 576 
Endotracheal anesthesia, , 795 
intubation, method, June, 632, Aug, 
796, 808 

Entero uterine fi'^tula, case report, June, 
542 

Epicondylar fractures m children, Feb, 
67, 71 

Epiphyseal separation, distal, of radius 
or ulna, Feb , 91 
Eryipelas, surgical, Oct , 1206 
Erythrocytes, resuspended, transfusion of, 
Aug. 758 

E«ophagus, carcinoma, associated with 
diverticulum, June, 707 
Estradiol dipropionatc in treatment of 
venous thrombosis, Oct, 1179 
Estrogens in amenorrhea, June, 561 
in functional uterine bleeding, June, 
563 

m menopause, June, 564 
m preoperative care of thyroid patient, 
Oct , 1145 

Ether anesthesia for thjroid surgery, 
June, 635 

open drop, dangers, Ocf , 1072 
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Humerus, fractures, greater fuberoaif}, 
Ffb , 43 

head'pljtting, feb , 45, 46 
lateral condyle, in children Ffb, 67 
lesser tuberosity. Feb, 43 
Imicr end, intercpndiJjr, T- or V, 
m children, Feb, 76 
medial epicondWe, in children, feb, 

n 

supracondylar, in children, Feb, 61 
upper ePd Feb , 26 

classification based on riiotoga of 
traujna, Feb, 28 
marffnal injuries, F/6^ 
three fragment, Feb, 30 
two fragment, Feb, 3^ 
H>perinsu]jni-m due to j»lrt ceM tumitr 
of pancreas, surgical treatment. Sunt, 
719 

Hyperthyroidism, detelopmenl m a cretin, 
June, 672 

pre and postoperative care, Oer, 1142 
1148 

primary, subtotal thyroidectomy for, 
ten to twenty year results, June, 6$l 
Ihiouracil in preoperative preparation, 
Jtute, 645, Oci, 1145 
snesfhetic considera(iort« June, 
62i 

treatment, mvxederna foUoviing June, 
660 

Hypodcrmoelysia, Aug, 750 , 

ffvpoproteinefflia, postoperative Oft, 
1097, 1095 , , ^ ^ j 


473 

Hystcro'alpingoarapby, June, 572 

Icterus See Jaundice 
Ileostomy for ulcerative colitis Apd, 30i 
Ileus, povtoperalive, Or/, IJJ?, llJd 
Iliac vein, phlebothronibosis of Apd,32*' 
Incisions, abdominal, anatonneaJ pnn 
ctples involved in, Afnl, gji 
transverse, advantages, April, 272 
technic, Apnl, 27s 
Infections, human bite, Ocl , 1213 
overwhelming, of extremity, refnge«- 
tion in, Feb , 206 
postoperative, Oct, i202 
Inguinal hernia, repair of, feb, 220 
report of 1126 cases, Feb, 219 
Iniuries, extremities, refrigeration Jrt, /Vi, 
192 

head, rehabilitation in, Apd, 403 
spine, physical reconstruction in, April, 
425 

wrist, Feb, I 


a surgical patient, Otl^ 


} Ifuiului, dosages, 1 
' 1028 

Intestinal distention, postoperative, pre 
vention and treatment, April, 356 
obstruction, postoj^rative, Oct, JJ37 
fISo 

Intestine, small, preparation, for opera 
lion, Oct, ijjj 

lotta abdominal absce's, postopcrstivr 
Ocl, }IS6 

Inteatfiamw injections, Aug , 751 767 
Iiitrathoracic goiter, June, 609 
Intratratheal intu^tuvn, Junt, 632, ivj. 
796, 803 
tubes, Aag, S02 
inflatable cuff for, Aug, BOS 
Intravenous aditifm^trabon of fluids, J"*, 
ISO 

an«thejw, Aug, 78$, Oct, 1076 
for gynecologic surgery, June, 539 
for operations on perineum, duf, *63 
premedication, Oct, 1063 
fotubation, intratracheal, June, 632, Am, 
796, BOS 
K»ia). iug, 810 
I ora? Aug, 8 IS 
I Iodine administration mvxedema from 
June, 666 ^ , 

preoperative, in tbvroid surgrrv Orl, 

!■« ,« 


* tion of leg, Apiu, a u 

JaooBActs pneumonol)'!' m pulmonitv 
tuberculosis Apnl, 255 
Jaundice hemolytic, '•plenetlomv m 
•f«S, 884 , , 

Jejunum, care, noma primarv, >unr I's 

ICinvET, carbuncle, penieiUm i6> 

disease, operative nsl 
function, impaired, in ^ 

stm^'tafApS,^007 

renal 

kienbock's disease, Feb, 96 
Knee, anatomy, Feb, 7'^ /.« 

articuUr cartilage 6>s‘''*b3i'« 

cfcatncial contractures corwctw'’’ 
fat pads disturbances Frb lJi 

fracture dislocations beaded wires 

Feb. 189 
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Humerus fractures, greater tuberosity, 
Ftb , 43 

headsphtting, Feb , 45, 46 
lateral condyle, m children, Ftb, 67 
(•■'ser tuberosity, Ftb , 43 
lower end, intercondylar, T- or Y-, 
m children, Feb , 76 
medial epicond>Ie, m children, Ftb, 
71 

supracondylar, m children, Ftb, 61 
upper end, FtL , 28 
clascjlication bast 
trauma, Feb, 
matginai injurie 
three fragment, 
two fragment, i 
HspetinsuUnism due to 
of pancreas, surgical 
?19 

ilyperthyroidism, des'elai 
June, 672 

pre and postoperatiM 
1148 

primary, subtotal th 
ten to twenty year 
thiouractl in preoper 
June, 64S, * 
mesthetic con 
628 

treilment, in\T«dem, 

666 

Hi podcrmoclysis, Aug 
Hypoproteinemu, po 
1097, 1098 

Hypothermia, local, A 
systemic APnl, 36i 
Hypothyroidism, June 
Hysterectomy, subtotal 
total, technic, June, 
Hv*t«'o‘3lpingo8raphy 


insulin, dosages, in surgical patient Ocl 
lOJS 

Inlesimal distention, postoperative, pte 
venlion and trealroent, ityrS, 3Sti 
obstruction, posloncralive, Oct, llJ) 
1156 

Intestine, small, preparsfion, for opera 
tion. Oct, 1133 

Intta abdominal abscess, postoperatiie 
Oct, 1156 

Inttamarrow Injections, Aug, 751, 767 


ICTtBVs See yoiwidice 
Ileostomy for ulceratr 
Ileus, postoperaliie, <J 
Iliac \ein, phlebothtor 
Incisions, abdominal, 
cip]es involved 

transverse, adian 
technic, April, 
Infections human bi 
01 erw helming, of 
lion in, Feb , 20< 
postoperative, Oct 
Inguinal hernia, rep 
report of 1126 t 
Injuries, cvtremilies, 

1<I2 

head, rehafaihtatioi 
»pine, physical rec.— . 

425 / 

wrist, Feb, 1 \ 
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Pneumothorax, ^pen or extrapleural, in 
pulmonary tuberculosis, April, 253 
posteperatn-e, Aug , 869, 870 
Poliomjehtis, anterior, subtalar le«ions 
due to, Ftb , 141 

Polymenorrhea, treatment, June, 562 
Pontocaine dextrose technic for «pmal an 
esthe'u, June, 532 

Poor risk patient, pre and postoperatixe 
care, Afml, 3S0 

P°ftd \em, thrombophlebitis of, Ocl , 

Postanginal sepsis, Oct, 1210 
Ponoperative care m chest surcerx. Oct , 
U06 

m gastrointestinal surpery, Oct , 1130 
in thyroid surgery, Oct , 1142 
in urologic surgery, Oct , 1115 

of poor nsk” patient, 350 

infections, Oct , 1202 

pulmonary complications, Apnl, 357. 

'fig, 868, Oct, 1190 
requirements of protein, Oct , 1096 
sedation, Oct , 1057 

Postural drainage of lung abscess. April, 

Preiser’s disea«e, Feb , 94, 95 

care m chest surpery, Oct, 

® gMtromtesUnal surgery, Oct , 1130 
wi thyroid surgery, Oct, ii42 
in urologic surgery, Oct ,1115 

patient, Apnl, 350 
medication, Oct , 1057 

®*“^*ctomy, postoperatu'e re 
iuiU, June, 5l8 
Proctoclysij, Aug , 7S0 

»n amenorrhea, June, 560 
uterine bleeding, June, 

Prolap'e of Manchester Folhereill 
for, June, SOI 

a ms Wertheim interposition op- 

Pr«f . SOS 

and operation for, pre- 

ProsfsM° “‘■o- • ^*23 

obstruction, 

lone, ectreraity, April, 391 
p“X/ April, 392 

of •considerations m amputations 

Apnl, 383 

Protfi^ amenorrhea, June, 561 

^“"’•"istration, methods and 

preparations, Oct , n03 

surgical patients dur- 
period Oct, 1096 
PmU 59? 

Lung 

J^JV’ns, Postoperative, Apnl,iST, 
‘‘8. 868, Oct, 1068, 1190 


Pulmonary edema, bed rest contributing 
to, Apnl, 439 

embolism as operative risk Oct, 1020 
due to bed rest April, 437 
in pelvic surgery, June, 601 
postoperative, /Iwg, 873, Oct, 1197 
prevention and treatment Aug, 
874, Oct , 1167 1185 
fat embolism, postoperativ e Oct 
1199 

Purpura, hcmorrhacic splenectomy in 
tug. 885 

Pyrogenic reactions to blood transfusions 
Off, 1051 


Qi 4DSICCM exercises Feb , 133 


Rabin’s method for locatmg lung ab 
«ce<s Apnl, 246 

Radiant heat in physical disabilities 
April, 432 

Radioulnar dislocation Feb , 90 
Radium in carcinoma of uterus, June, 539 
Radius, epiphyseal separation, distal 
Feb , 91 

fractures, head and neck, m children 
Ftb, 74 

loner end, Feb , 87 
styloid process, Feb , 90 
with fracture of ulna, Feb, 48 
Reconditioning m convalescence, Apnl, 
442 

Rectovaginal fi«tu1a, repair of, June, 516 
Rectum resection of, for ulcerative coli 
tis, Apnl, 305 

Recurrent laonpeal nerve, mjunes at 
thyroidectomy, Ocl , 1150 
Refrigeration anesthesia for amputation 
Feb, 193, 198 
coolmg machine, Feb , 198 
in burns, Apnl, 367 
in trauma of extremities, Feb, 192 
rmsccilaneous uses, Fe6 , 200 
surgical and therapeutic, principles of, 
April, 361 

Rehabilitation, de&niUon, Apnl, 427 
functional education in, Apnl, 374 
m bead injuries, Apnl, 403 
of amputee for gainful livehhood 
April, 382 

procedures of, Apnl, 376 
program of, agencies cooperating in, 
Apnl, 428 

physical mediane in, April, 427 
servnees included in, Apnl, 429 
symposium on, Apnl, 371 
Respiratory failure, postoperative, Aug, 
%b9 

Rest m bed, prolonged, undesirable ef- 
fects. Apnl. 358, 437, 444 
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Retroperitoneal c^IIulitus, phlegmonous, 
postoperatMe, t2t6 

Rh factor la blood transfusions Oct, 
JW7 

Riboflasin for “poor nsk" patient, APnt, 
3S2 

Ri'k, operative, coadUlons affecting, Oct , 
J015 

Roentgen diacnoft^ of carpal injuries, 

Peb, 6 

of intrathorac>c goiter, Juttt, 61$ 
focafization pf placenta, Aug, 993 
treatment of goiter, myxedema from, 
/unf, 667 

of postoperative venous thrombosis, 
Ocl, ltS2 

• ' ‘ 93 

of 


Scopolamine preopeeative me, Oct, 1059 
Sedation postoperative, Oci , 1067 
preoperative, Oct ■ 1057 
in thyroid surgery, Oft, 1144 
Semen, collection and examination, June, 
S66 

Semilunar bone, carpal, dislocation, Feb, 
9f 

cartilages, disturbances, Peb, 114 
removal, surgical technic, Feb, llg 
Sepsis postanginal, Oci , 1310 
Septicemia, streptococcal, Oct, 1706 
Serratus anterior mu^^le, paralysis, iso> 
fated, Feb, 21 
Sherman plate, fefi, 105 
Shock, anesthesia m, Jug, 740 
as operative risk Oct , lOlS 
premedication in, Oct , 1066 
gurgical, management. Jug, 748 
Shoulder dislocations, recurrent, treat- 
ment, Feb , 14 
pain in June, 704 

Sigmoid, resection of, for ulcerative coU- 
tis, April, 304 

Skin gangrene, chronic progressive, post- 
operative, Oct, 1308 

Skull defects, tantalum for repair Apni, 
410 

fractures, compound, initial treatment, 
ApeJ, 404 

operative treatment, Apml, 406 
wounds, open, late treatment, April, 
410 

Smith’s fracture, ftb , 89 
Soft tissue damage with orthopedic de- 
fects April, 424 

Solution G in renal calculi, April, 316 
Speech training after head injuries, Aprd, 
416 


Sphincter am, Uceratwn, ccrtsiplete tt 
pair of, June, 517 

Spinal anesthesia, June, 531, Oct, lOSl 
continuous, ureteral cathetet tejiaic 
Aug, 834 

for gynecologic surgery, Jm, SJI 
foe Q^catiun^on oeivoauas., 
nuperuine technic, June, SJ3 
pontocaine dextrose technic, June, 
532 

premedication, Oct, J064 
Spine, injuries, physical reconwruition m 
Apr^, 425 

Spleen, surgery of, Aug , *80 
Splenectotn>> indications for, Aug, SSO 
Splenic anemia, »plcnertomy m <“f 
886 

Sponge, absorbable, hemostasis with 
tpnl, 347 

Sprains of wrist, Feb, 86 
Staghorn renal calculu*, Apnl, 3l6 3fl 
Staphylococcal infectiO"s pestoperainf 
O<f.l20l 

Sterility, diaenosts, 566 
management, June 5*6 579 
Stomach, carnnoma, 8®^ , . 

yastrfetomy, subtotal techniv, JH”' 
679 

loUl, dug, 905 

preparation, for operation, Uct, ly 
resection postoperatite complications. 
/l«g.9lJ , 

vubtoul. for carcinoma. Juntiiit 
total, for carcinoma, ^5 
sufgeo of. Aug, 891 
ulcer, Aug, 896 , , 

Streptococcal gangrene, hemolytic, po 
operative, Oct, 1J0‘ - 

infections, postoperative Oct, 17 

anaerobic, Oft. 3308 

Subphrenic abscess, pastof>e«t« e, •*« 

Subtalar joiM. atihi>t«. 

tious, Feb, l58 ,, 

lesions, due to anterior poliomveliiis 

due^fVdwiocaUOM at talwaScawMl 
jomt, Feb, 156 , 

tp fracture ol calmneus Feb, 

of talus, ffb . 153 

Jo static chaoses- 
management, 

spontaneous fusion, wim v 


Super-Ice, Feb , 202 . jnrs 

Supportive measures m covii<« 
tbeSia, Aug, 741 ,y,nArto M-' 

Supracondylar fractures m 
61 
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Surger), general, tommon problems, s>m- 
posium on, Apnl, 237 
Spellings of leg and ankle, classification 
and treatment, ApnJ, 334 
S>ine’s amputation, prosthetic considera- 
tions, April, 386 

S'philis lransrois«ion blood transfu 
Sion, Oct , 1056 


T \-ND G plate, Feb , 103, 106 
Talocalcaneal joint, dislocations, subtalar 
lesions due to, Feb, 156 
Talus fractures, subtalar lesions due to, 
Feb, 153 

Tamponade to control bleeding, APnl. 
340 

Tantalum for repair of skull defects, 
Apnl, 410 

Tendons of wrut, lesions, Feb , 86 
Testosterone in functional uterine bleed- 
ing: June. 563 
in menopau‘e, June, 564 
Tetanus. Oel , 1220 
Tetan>, parathyroid, Ocl , USl 
Thiamine for ‘poor ruk” patient, Apnl, 

Thiouracil m preoperativc preparation in 
h>perthyroidism, June, 645, 
Oct , 1145 

anesthetic considerations, June, 
628 

myxedema from, June, 667 
toxic reactions, June, 649 
T otoplasty in pulmonary tuberculosis, 
Apnl, 262 

Thrombectomy for phlebothrombosis of 
'eins of leg, Apnl, 327 
lorombm as hemostatic, April, 340 
‘“^°™°ophlebitis in pelvic surgery, June, 

phlebothrombosis and, Ocl , U74 
inrombosis. venous pelvic, Oct, 1174 
Postoperative, Oct , il67 
anticoagulant therapy, Oct , 1179 
ligation of Veins, Oct , 1183 
paravertebral block m, Oct , 1184 
TV., ^^'itgen therapy, Oct, 1182 
‘hyroid crisis, Ocl. 1150 
'^fgery anesthesia for, June, 627 
complications, June, 636, Oct. 1149 
.. postoperative care, Oct, 
1142 

TV, on, June, 609 

imidectomy, control of bleeding in, 
June, 619 

associated with increased 
Dleeding m, June, 623 
^operative preparation thiouracil m, 
June, 645 

Primarv hyperthyroidism 
h lo twenty jear results June, 6Sl 


Thyroidectomy, subtotal myxedema from 
June, 670 

Thy rotoxicosi- postoperative care Oct, 
1148 

preoperative preparation Oct, 1142 
thiouracil in, June, 645 Oct , 1145 
anesthetic considerations June, 
628 

Tibu, fractures beaded wires in Feb, 
179 

plateau, open reduction beaded 
wires in, Frb , 187 
plating in, Feb , 99 
posterior malleolar beaded wires in 
Feb, 189 

transfixioR screws and plate in Feb 
102 

Tibiofibular dislocations beaded wires m 
Feb, 184 

Tourniquet, use of, in refrigeration anes 
thesu. Feb , 195 

Tracheobronchial tree, aspiration of 
methods Oct , I092 

Tracheotomy m thyroid surgery June, 
641 

Transfusions, Aug , 757 
apparatus for, Aug , 760 
circulatory overload, Oct, 1054 
complications Oct, 1043 
disease transmission by , Oct , 1054 
donor and recipient sets, cleaning and 
stenliring, Oct , 1053 
incompatible, prevention, Oct, 1045 
multiple syringe method, Aug, 769 
•'eactions to, Ocl , 1043 
allergic, Oct , 1054 
embolic, Oct , lOSS 
hemolytic, Oct , 1043 
pyrogenic, Oct , lOSl 
Rh factor m, Oct , 1047 

Tribromcthanol m amylcne hydrate See 
Averttn 

Tnchomonas vaginalis vmginitis June, 545 

Tuberculosis of subtalar joint, Feb, 157 
of urinary tract, pre- and postoperative 
care, Oct , 1127 
of vvnst joint, Feb , 84 
pulmonary, bed rest in Apnl, 440 
bilateral pneumothorax in, analysis 

i of 52 cases, Apnl, 455 

surgery of, Apnl, 251 

Tuberculous empyema surgery for, April, 

i 268 

infection of wounds Ocl, 1223 

Tubes, intratracheal /lMg,S02 
inflatable cuff for, Aug, 8O3 

IIlcex decubital Ocl, 122S 
duodenal Aug, 891 

..all-tones complicating,, /l»g, 893 
perforated, iug, 894 
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Ulcer, gastric, Aug , 896 
gastrojejunal, Aug, 900 
Ulna, epiphyseal separation, distal. Feb , 
9I 

fractures, coronoid process Feb, 79 


Ureter, operations on, pre- and posiop 
crative care, Oet , 1121 
Ureteral calculi, treatment, Aug, 982 
catheter technic for continuous spinal 
anesthesia, i4ug , 83-t 
U'C in continuous caudal anesthesia, 
lug, 8-19 

Urethral diserticulum, June, 589 
Urethritis, chronic, gynecologic aspects, 
June, 533 

Urinary retention, following abdominal 
operatioTi^ Oct, ll58 


care, 114, 

Urination, difficulties with, due to bed 
rest, 438 

Urolithiasis medicamentosa, ApnI. 323 
Urologic surgery, complications Oet, 

\m 

pre and postoperatiNe care m, Oct . 
UlS 

Utenne bleeding, functional, treatment 
June, 562 

Uterotubography, June, 572 
Uterus, carc^oma, diagnosis biopsy of 
cervU in, June, 532 
vaginal smear in, June, 536, 550 
radium treatment, June, 539 
roentgen treatment, June, 538, 539 
fibroids, hysterectomy for, subtotal, 
June, 473 

total objections to, June, 481 


Uterus, prolapse, Manchester Fotbetrfll 
operation for, June, 501 
Watkins Wertheim interposition op 
eration, June, SOS 


\aci\al smear m diagnosis of utenne 
carcinoma June, 536, SSO 
\aginitis, Trichomonas vaginalis, June 
S4S 

V'ancom veins, simple, AprJ, 334 
\a«o-epjd!dyinostoiny, June, 568 
\enipuncture, Aug, 792 
Venous thrombosis See rkrombosts 
Ventral hernia, repair of, Aug, 868 
Vitamin B complex m functional uterine 
Weeding, June, S63 

Vitamm therapy for “poor nsk" patient 
April, 352 

Vitamins, do‘agcs, for specific defioeo 
cies, Ocf , 1132 

V’ocational guidance and Iramme of an 
putees, April, 394 


W'ATKms WcaniUM mterpo‘ilion opera 
tion, present status June. 505 
Weight loss after operation, Ocl , 1096 
Whirlpool bath, Apn, 432 
Wires, beaded, >n treatment of fracture* 
of leg, Feb , 174 , 

Wounds, disruption, in gastrointestinal 
surgery, Ocl , 1154 
infections, Oct , 1203 

as operative risk, Oct , 1022 
in gastrointestinal surgery, Oct» U” 
Wrist, arthritis, suppurative, Feb, S< 
traumatic, Feb, 98 
flexion delortmlies, Feb , 84 
fractures, Feb , 87, 92 
ganglion, Feb , 82 
injuries, Feb , 1 
lesions, Feb , 81 
XT. ,J»fonnjlv. Feb , 83 


sprains, Feb , 86 
tuberculosis Feb , 84 
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SYMPOSIUM ON RECENT ADVANCES IN GYNECOLOGY 
AND OBSTETRICS 


FOREWORD 

The matenal presented m this volume is an earnest effort to bring 
the recent advances in g> necological and obstetneal practice up to 
date Although postgraduate refresher courses lu\e been established, 
so much has been added to the bterature m connection with the ad- 
'anccs made that ph>sicians returning from the Armed Forces would 
™d It almost impossible to review and digest all the matenaL Wc 
have endeavored to select the outstanding newer methods and 
technics for presentation in this single volume The authors of these 
varied subjects are physicians who have gamed an enviable reputation 
m the profession, among them members of the teaching staffs of 
^ A w ho are recognized as authonties m their special fields 

Although all of the contributors have been overburdened during 
^ ® past four } ears in the performance of their duties, their home front 
tnoro are highlv commendable, as the> have added valuable scientific 
"ork and results of climcal mvcstigaaon to both g> necological and 
° d practice iMan> of these articles desenbe new improved tests 
and discoveries, others arc reports of improvements m older and out- 
"loded technics 

tbe subject matter has been contnbuted b> members of 
e Department of Obstetrics and G>’necolog> of the Jefferson Medi- 
^ College and the Woman’s Department of the Pennsylvania Hos- 
some b) specialists in pm ate practice It is hoped that this col- 
action of important articles may stimulate other memben of the 
at contribute their clinical results Wc who have remained 

ome to carry on the practice of our specialty are makmg an effort 
give to Our returning v eterans of the profession a bnef and concise 
tvey of our special fields and I am deeply’ grateful for the privilege 
contributing my small share 

Norris W Vaux, M D 
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DIAGNOSIS AND MANAGEMENT OF UTERINE 
CARCINOMA AND SARCOMA 

Lewis C Scheffev, ScD,MD,FACS* 

Pelvic malignancy represents the gravest of gynecologic disorders 
and the most frequent site is m the uterus Carcinoma is commonest 
and the cervix is most often affected, the portio chiefly and the mu 
cosa of the canal infrequently Next m order is fund^ involvement 
Sarcoma is relatively infrequent In this presentation, diagnosis and 
management will be stressed almost entirely 

CARCINOMA OF IHE CERVIX 

Diagnosis— Carcinoma of the cervix respects no so called ‘cancer 
age " Although the majority of cases occur at the time of the meno- 
pause and thereafter, it is often encountered during the reproductive 
period, in fact 27 per cent of the patients seen m the Jefferson Cbmc 
have been under forty years of age This means that one should not 
dismiss the possibility of relatively young women becoming the vic- 
tuns of cervical cancer 

WhUe chronic irritation and cervical trauma are probably not the 
sole factors m the development of carcinoma, it is logical to asrumc 
that chrome endocervicitis papillary eversion and erosion, vith hy* 
pertrop* ^ j - - . .m- u • »v.»r from venereal m 

fection • >n To this may 

be addc ^ rather uncom 

monly as a cervical lesion 

For these reasons, any cervix that presents abnormahties should be 
adequately treated, and routine biopsy from one or more areas prt 
scnting the lesions mentioned should be employed promptly ciihtt to 
establish or exclude carcinoma It may even be necessary in some in 
stances to split the cervix when the portio seems intact, in order to 
secure tissue from the cervical canal where malignancy may cmsc ss 
adenocarcinoma— an infrequent but sometimes overlooked site A clear 
cut diagnosis can usually be made m this manner, but TeUndc and 
Galvin have emphasized the importance of detecting the minims' his 
tologic epithelial changes in the cervix that justify a diagnosis of 
malignancy, a problem uhich has provoked considerable contro'CRy 
among gynecologic pathologists A difference of opinion m this re 
spect has arisen because squamous cell metaplasia and epidermizanon 
may closely resemble actual carcinomatous change Hou e% er, Teun« 
has presented evidence of invasive cenical carcinom a m remo^ 

From tlie Department of Gvnccotogjr, Jefferson Medical College, 

• Professor of Gynecology, Jefferson Medical CoUeEc, Attending uyn 
gist Jefferson Medi^ College Kospicd 
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itcn, m hich the preliminary biopsies were regarded as malignant, 
\hich he thinks adequately justifies his stand AMth regard to the vital 
ignificance of these preimasive intraepithelial changes We are at- 
cmpting to confirm these obser\’ations m the Jefferson Clinic In an\ 
\ent, this ^\ork would seem to indicate the desirability of endother- 
nic resection of the cervix or a surgical amputation of the Sturmdorf 
>pe designed to obtain generous amounts of cervical tissue for study, 
n preference to repeated single or multiple biopsies of localized lesions 
While abnormalities of menstruation or mtcrmenstrual bleeding may 
)e functional and associated with endocnnopathies this should not be 
issumed until an organic lesion, benign or malignant, has been ruled 
>^t by thorough examination and by appiopnate diagnostic proce- 
dures This same principle applies to an offending leukorrheal dis- 
harge, which may he the result of \cnereal infection of varying de- 
cree, parasitic infestation, or of low grade infection associated with the 
lacerated and e\ erred cervix When uterine malignancv exists, leu- 
I'-orrhea is much more representative of necrotic tissue change 
Abnormal uterine bleeding then, either alone or associated with leu- 
korrhea, may be the first evidence of cervical carcinoma Unfortu- 
nately, such symtoms are too often disregarded, not only by the pa- 
rent but by the physician to vv horn the patient appeals for an opinion 
The reasons for this negligence are so time-worn that extended dis- 
cussion IS painfully repetitious Too often the patient henelf simply 
resorts to douches or propnetarv remedies, or she may be content 
[V^ M rieighbor s statement that the condition is due to “change of 
hfc On the other hand, medical consultation may be utterly unpro- 
Quctive of positive results, either because of lack of knowledge and 
framing, delay m examination or simply because of incnia The in- 
uiscrimmate use of endocrine therapy, so popular today m the at- 
tempted alleviauon of any female complaint, mav onl> tend to further 
obscure, confuse and postpone an accurate diagnosis with consequent 
taijure to institute proper treatment promptly The hypodermic needle 
wd oral medication have too often replaced the discermng eye and 
tbe sensitive finger 

Unfortunately, it is true that m some instances there may be no 
^ lective sjmptoms of cervical malignancy That is why periodic pel- 
''c examinations offer hope and opportunity for early diagnosis The 
campaigns conducted by the American Cancer Society, and by other 
appropriate lay and medical groups, are of exceptional value m stress- 
‘ng to the public the importance of regular physical surveys, for only 
•n this manner can symptomless or sugg^ive lesions be detected The 
cooperation of the medical profession is vital to the success of such 
programs, and they should be partiapated in by individual physicians 

\V^ k ^ by organized medical bodies 
of respect to the diagnosis of utenne malignanc> in general, one 
the most concrete advances has been m the development of the 
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zaginal sniear technic. As originally described by Papanicolaou, the 
test depends upon the ability of the examiner to recognize the atypical 
cells found in carcinoma of the cervtx and fundus as contrasted with 
the normal cells of the vaginal secrerion which are of three distinct 
groups— comificd, basal and endometrial Naturally, a long period of 
traimng is required before an examiner may be regarded as qualified 
to detect the abnormal cells that are charafcteristic of malignancy Spe- 
cial traimng methods are necessary and essential cytological criteria 
have been established The reader is referred for detailed information 
to the original writings of Papanicolaou and to the more recent pres 
entations of Meigs 

Prolonged experimental work has been and is being done in the Jeffenon Can 
cer and Cancer Prevention Quucs in this respect, under the immediate direcuon 
of A E Rakoff with the cooperation of J Hoffman, a complete report of which 
is planned for future publication All results to date have been promising and in 
conformity with the mvcsDgaaons meoooncd The approach in our plan of study 
has been somewhat different, charactensne results may be summarized briefly as 
follows 

Vaginal smears have been uken for examination on fOO consecunve paBsnts 
admitted to the Gynecological Ward of the Jeffenon Hospital These were 

, " Aon 

I die 
idler 

benign lesions Tfie results of the smears which were taken by number only 
compared with the final diagnosis particularly the histologic diagnosis as oe 
ternuned by Doctor Hoffman 

In the first 155 cases studied, wnich have thus far been completed there 
were 132 nonmalignant lesions and twenty three mabgnaot lesions 

Of the 132 nonmalignant lesions, 129 were indicated as being nonmalignant 
• 1 noma was 

agnosis to 
. le cervical 

infection) 

Of the twenty-three mabgnam lesions, eighteen were properly diagnosed as 
malignancy from the vaginal smear These include fifteen cases of carcinoma o 
the cervix, two cases of fundal carcinoma and one myosarcoma One fundal ca^ 
cinoma and four cervical carcinomas were missed by vaginal smear 

Considerable research of a confimiator) nature will have to be ac- 
complished before the diagnosis of uterine cancer can be relied upon 
by the vaginal smear method, without further corroboration by biopsv 
and curettage Its chief value at present lies in the fact that the. detec- 
tion of these atypical cells in the routine vaginal smears of patients 
without objective evidence of uterine malignancj, calls for immediate 
biopsy and/or curettage This promises earlier recognition of a 
scopic lesion than w ould otherwise be the case Certainly the met o 
is of much more value than either the Schiller test or the colposcop . 
for both of these methods are inconclusive and their employm 
merely calls attention to abnormal cervical areas that had better 
resected or at least biopsied 
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Management— The treatment of carcinoma of the cervix, whether 
b\ irradiation or surgery, is chiefly contro%er5ial in one respect— the 
management of the supposedly earK case. When reasonable doubt ex- 
ists that the cancerous grouTh is no longer limited to the confines of 
the cer\ix, and irrespective of possible Ivmphatic metastasis, there 
should be no hesitancy m selecting irradiation therapy m preference 
to a primary surgical procedure 

There are toda\ relam ely few gy necologists and general surgeons 
m this country w ho either by training, abiiin or inclination, perform 
the classical Wertheim operation Simple performance of panhvster- 
ectomy, with remotal of the adnexa, is not a Wertheim procedure 
In this country, the late Frank W Lvnch of San Francisco was the 
outstanding exponent of this truU radical procedure, m which it is 
necessary to perform block dissection and removal in cntiretv of the 
uterus, adnexae, parametria, uterosacral ligaments, ihac and sacral 
lymph nodes, and the upper half of the vagina In addition, the ob- 
turator and hvpQgastnc nodes should likewise be resected the ureters 
freed from ihcir surrounding tissues, and the rectum and bladder frcelv 
mobilized As a preliminary step to this formidable surgery', Lynch 
generally applied radium to the cervix and cerv ical canal— usually cm- 
ploying a dosage of 3000 to 3500 mg*hr In his senes of fifty -eight 
carefully selected patients, reported in 1940, the five-vear survival rate 
was 63 6 per cent, with four deaths, a primary monahty of 5 4 per 
cent (relative), occurring among the twenty-one patients who had 
not received preliminary irradiation There were no postoperative 
deaths among the thirty seven patients who had received radium be- 
fore operation 

Lynch was inclined to operate on eatlv cases of cervical carcinoma 
because he had already proved the presence of apparently viable can- 
cer cells in cervices removed after irradiation, but he stated verv defi- 
nitely that ‘ the surgical treatment is logical onlv if attended by an 
operative mortality rate which is smaller than the percentage of radio- 
t^istant carcinomas— those which do not react normally to the action 
ot radium ravs and which consequently cannot be cured by irradia- 
tion ” Thus it IS apparent that the scalpel has defimte limitations and 
'^st three criteria must be complied with w hen surgical treatment 
for cervical carcinoma first, an early lesion (Groups I and 
• bchmitz and League of Nations), second, a relatively' young, non- 
‘"dividual, presenting no defimte operative contraindication, 
“a a truly radical operation, performed by an operator of tudg- 
AR experience 

Abroad, Victor Bonney of London has alway's operated for cenneal 
P^^moma to the exclusion of irradiation, except in far advanced cases 
cnteria for surgery have been much less confining than m this 
M evidenced bv the fact that he places his operability 

per cent In 1941 he reported upon a senes of 500 patients oper- 
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ated upon by his beautifully-developed Wertheim technic His five- 
year Survival rate was 40 per cent, his primary mortality rate was 14 
per cent (relative) There %vas no lymph node involvement in 300 of 
these patients, there was a five-year survival rate of 53 per cent, and 
a primary mortality rate of 10 per cent in this group On the other 
hand, the rcmaimng 200 patients showed lymph node involvement 
and in this group the five-year survival rate \vas 22 per cent, and the 
primary mortality 20 per cent Bonncy estimates that lymph node 
involvement is generally present in perhaps 40 per cent of all cases 
of cervical carcinoma, which corresponds closely to Morton’s figure 
of 44 per cent, reported from the University of California Clinic in 
1935 

From the work of these two master gynecologists, it is evident that 
the question of fiv e-year survival after the radical Wertheim opera 
tion IS closely related to the state of lymph node involvement-the 
more extensive the latter, the less the chances of extended survival 
by any treatment With this thought m mind, I would call attention 
to the work of the late Fred J Taussig, of St Louis, a proponent of 
ihac lymphadenectomy in selected cases He felt that the Wertheim 
operation, with its extensive lymph node removal, could only be 
countenanced in Group I carcinomas In Group II lesions, however, 
he favored preliminary x-ray therapy extended over four or fire 
weeks, followed by bilateral salpingo-oophoreciomy and iliac lym 
phadenectomy This included the removal of the hvpogastnc, obtu- 
rator, ureteral and external iliac nodes Two weeks later radium was 
applied locally to the cervical lesion 

In reporting in 1943 upon a senes of 175 Group H patients treated 
in this manner, Taussig found lymph node involvement in 26 8 per 
cent The five-year survival rate was over twice as great in those 
patients having no lymph node metastasis— an expected finding The 
operative mortality in this group of 175 patients was I 7 per cent, the 
five-year survival rate among 70 eligible cases of this senes was 38 6 
per cent When compared with 118 Group 11 patients treated only 
with irradiation, the five-year survival rate was 22 9 per cent— or about 
15 per cent less satisfactory than with the additional lymphaden 
ectomy 

More recently, D G Morton, of the Umversity of Cabfomia Clinic, 
fia? presenfeti an incerestrag scadr afong the lines of Tavssigs en 
deavors, but differing m that he selected patients m whom the im 
mediate local reaction to irradiation had been good, arguing >t 
was useless to resect the regional nodes unless there was a “reasonab c 
chance of a successful outcome so far as the cerviX proper v^s con 
cerned ” Consequentiv Group 1, II and III patients were included m 
his senes of sixty-five cases . 

In one group of thirty-seven patients, all Group HI cases, simp ^ 
lymphadenectomy was the object, and that operation alone was per 
formed m uventy-five instances, with incidental hysterectomy m eig 
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more plus the gland resection Hopeless imolvemenc m two made 
operation impossible, while in two others the operation was discon- 
tinued after palpation revealed no cnlai^cd nodes 
In a second group of five patients (one Group I and four Group 
11), hysterectomy was the object, but lymphadenectomy onlv was 
earned out 

In a third group of twenty-three paaents (five Group I, sixteen 
Group 11, and two Group V) a Wenheim operation plus Kmphaden- 
ectomy was performed 

In the entire senes, mvohed nodes were found m fifteen (with 
freedom of involvement m forty-eight), or 23 8 per cent However, 
in those patients in whom no preoperative x-ray was employed, the 
Jymph nodes were involved almost four times as frequently. This has 
led Alorton to conclude that "if it can be shown that modern x-radia- 
tion may actually destroy metastatic cancer m lymph nodes, then this 
nonoperame and possibly more comprehensive method mav prove 
superior." 

J V Meigs, of Boston, on the other hand, does not believe that it 
IS possible to eliminate carcinoma m lymph nodes by irradiation, and 
since 1939 he has been performing Wcrtheim operations upon care- 
fully selected patients, the majonty of whom have had Group I and 
Group n lesions In addition to accepting only relatively early growths 
for surpry, he prefers patients who are “thm, young, and m good 
ncalth " Meigs is not certain as yet as to the advisability of prehminarj*' 
irradiation, but he feels very definitely that Taussig’s plan for Group 
II cases is inadequate and tluc removal of the uterus and parametria 
plus lymph node resection is supenor to lymphadenectomy with ir- 
tadiation, although he favors Taussig’s method of lymph node dissec- 
tion In IP'W he reported upon a senes of fort>’-scvcn electiv e patient. 
Operated upon without mortaht)' In six nonelcctive cases, one patient 
died of general peritonitis, a mortality for the entire senes of I 9 per 
cent Naturally, sufficient time has not yet passed for an evaluation of 
“'^jyear r«u!ts Meigs recognizes the bmitations of surgery m the 
uiajority of cases of cervical carcinoma, but feels that his results jus- 
tify the formidable technic that he employs in suitably early cases m 
piwercnce to irradiation, for reasons stated in his very valuable con- 
tribution 

Vaginal operations for cervical carcinoma have never achieved the 
popularity m this country that they enjoyed abroad L Adler, for- 
uicrly of Vienna, has presented the results of the Schauta operation, 
3s well as his combined radium and surgical technic, and references to 
tus reported results appear in the American literature. His most recent 
report, dealing with 1225 cases, and representing an accepted oper- 
a iiity of 54 per cent, declared an operative mortality of 5 7 per cent 
e also claimed a five-year survival rate of 39 4 per cent in a selected 
group of patients 

I have gone mto considerable detail in discussing the role of surgery 
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in carcmoma of the cervix, because I want to show that there is 
really only a limited field for its application I say this because ^ve 
have seen a rather constant percenisge of Group I and II patients m 
the Jefferson Clinic over a twenty-four year penod— a figure always 
approximating 12 per cent This is in accord with observations nearly 
everywhere It is a figure that does no credit to early diagnosis but 
It does point out a condition that has to be faced, viz , that the vast 
majority of cases of cervical carcinoma are not suitable for suigical 
procedures Furthermore, from the facts just presented it is obvious 
that when surgery is chosen, it must be carried out radically, meticu 
lously and by an operator of the skill and experience of those men 
tioned Such operators are few and far between 

In 1942, my associate George Hahn and I presented evidence of 
the results of inadequate and ill advised surgery m cervical carcinoma 
We reviewed carefully the records of eighteen patients subjected to 
surgery, in whom recurrence was relatively prompt A five-year sur 
vival period or better in but three of them was due entirely to uradia 
tion therapy which controlled the recurrence of the lesion 

It IS our opinion, shared m by many, that irradiation is the treat 
ment of choice m the overwhelming majority of cases, and that the 
chances furthermore, are best m Group I and II lesions Naturally, 
this IS true only if the clinical response to irradiation is favorable, for 
prognosis based entirely on the histologic type of the lesion is of no 
practical value Surgery, under the ideal conditions that have been 
postulated, might cure a reasonable number of early cases because of 
the presence or persistence of radioresistant cellular elements, and be- 
cause mecastatically involved lymph nodes may not respond as well 
to irradiation as to surgery On the other hand, under average condi- 
tions of management, the patient with cervical carcmoma is Lkely to 
fare much better with irradiation therapy that has been carefully 
planned and executed 

A League of Nations report in 1939 published internationally col- 
lected results with irradiation therapy that showed a five-year sur 
vival rate of 47 4 per cent in early cases (Group I and II), while the 
overall rate for all groups was 27 6 per cent 

In 1941, Wmterton and Windeycr presented a comparative analysis 
of their results with both surgery and irradiation that is particuiarb 
revealing Of 179 patients seen primarily, sixty-four were consiocreo 
suitable for the Wertheim techmc In this group, the five year surwva 
rate was 36 per cent and the mortality rate was 17 2 per cent Inc 
survivals were twice as great when the lymph nodes were not m 
volved Of the remaining patients, 104 were treated solely with mradu 
tion and the five-year survival rate for Group I and II patients was 
per cent, for all groups the survival rate was 25 per cent, while the over 
all mortality was 4 8 per cent . . 

Shaw, of Manchester, speakmg before the Clinical Congress or 
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Amencan College of Surgeons at Philadelphia m 1936 sneed that 
both Dougal and he had abandoned the Wcnheim operation m fa\or 
of radium therap> because of its applicflbiht> to all eases of cervical 
carcinoma and because of the comparativelv low primar> moitahtv 
uddAvon to these advantages a five year svitwsal rate of 41 4 per 
cent convinced him of the supenonev of irradiation thcrap) ov?cr 
surger) m the vast majontv of instances 
In the Jefferson Chnic, in cvistcnce since 1921 with a follow up of 
98 per cent, no surgical procedures have been cmplovcd since 1925 
The relativ e fiv e v ear surv jv al rate of those patients treated soIeI> w ith 
irradiation according to groups is as follows 

Group I 75 0 per cent 
Group 11 43 3 per cent 

Group lU 22 I per cent 
Group IV 00 per cent 
Group V U 5 per cent 

Hence the relative sunival rate for eirlv eases (Groups I and 
11) has been 47 per cent while the ovcnil rate for the entire senes 
It recorded as 23 5 per cent The pnmarv mortahtj was I 5 per cent 
in a senes of 285 patients there was no primirv mortality among tlic 
Group I and U cases We feel tliat these figures compare ver> favor 
aM) with the purelv surgical survival rates reported ilthough they 
are inferior to the results of Lv nch s combined radium and surgical 
procedure with the cvception of lus pnmar> mortality which as pre 
v^sl) noted was 5 4 per cent 

The foregoing statements present substantial evidence in favor of 
irradiation as the treatment of choice in the vast majontv of cases of 
rarcinoiua of the cerviv 

Technic of Irradiation Therapy —There has been considerable varn 
m irradiation technic since radium became available to the gvnc 
‘^ologist as long ago as 1904 when Howard Kellv bought his first 
Although the v rays were used as earh as 1896 m the treat 
»ient of cancer it w as nor until after radium therapv had become an 
^tablished method of treatment for carcinomv of the tervis chat the 
^necologist turned to the x ray as a supplemental measure of therapv 
'^0 hundred kilowatt machines have laqgeU been vised hut m rc 
years supervoUago apparatus has cohie into being emploviiiL, 
■'nvwherc from 500 to 1500 kilowatts Lvnch Schmitz Ktmperman 
3nd others have reported improved results with the higher voltage 
tchnic combined in some wav with the local use of ndium the 
of which are available in manv published articles 
At the Jefferson Clinic our plan of treatment has gone through 
phases From 1921 to 1931 radium was used principaUv most 
0 ten as a single primarv application \ rav was used subsequently m 
I Rie cases most frequently for recurrence From 193 J to 1934 roent 
irradiation was emplovcd much more sv stematically follovvinit 
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the initial radium treatment In 1935, external irradiation with x-ray 
began to be used before the application of the radium, and sometimes 
It was repeated after the radium as well Since 1936, preliminary \ ra> 
therapj has been regularly employed before the use of the radium 
and since 1942 a transvagmal port has been used in addition to the 
four external ones 

Our present plan of therapy, uniformly employed since 1942, is as 
follows After clinical classification of the lesion (Schmitz), initial 
biopsy, cystoscopic and proctologic examinations externa! irradiation 
IS begun Multiple ports arc employed, two anteriorly and two pos 
tenorly at first, cross firing the uterus and parametrium Two such 
areas are treated daily, each receiving 200 r (measured m air) The 
treatments are continued until a well marked ery thema is obtained 
which in general will occur with a total of 1600 to 2400 r to each 
portal After the external portal treatment is well under way, the 
transtagmal port is utilized until a similar total roentgen dosage ss 
attained Three to four xveeks are requu’ed to complete the senes 
This IS true m most instances when the patients residence requires 
hospitalization, w hen the time element is not restricted, and to reduce 
irradiation sickness, the treatments are carried out over a longer period 
with reduction m the daily roentgen dosage The factors now em 
ployed are 23 ma at 200 k\ , filtered through 0 5 mm or 1 0 mm of 
copper and 1 0 mm of aluminum at 50 cm skm-target distance, ports 
16, 19, or 20 cm square 

After two to four weeks, depending upon the patients reaction she 
IS returned to the hospital for radium therapy The results are often 
astonishing E\en extensive lesions— friable, ulcerating and bleeding- 
frequently show marked regression and vaginal vault contraction The 
puametnal areas often show lessened fixation and induration, pain and 
bleeding have lessened or are absent Primary infection is thus greith 
reduced in preparation for the use of ndium 

A massive dose treatment with radium is then given Two or three 
50 mg capsules of radium, each screened with 1 S mm of platinum 
enclosed in rubber tubing, are arranged m nndem m the uterine ca\ 
itv and cervical canal according to the number tint can be accmi 
modated as an intracavitary application Then ten 10 mg needles. . 
cm active length, each screened with 0 5 mm of platinum, are 
interstitially about the penpherv of the growth, at the junction 
supposedly involved and sound tissue Each radium element used is 
attached individually by stout fishmg tackle string to a narrow gauze 
strip which IS firmly packed into the vagina and fornices ihorougW) 
displacing the radium contained tissue away from the normal vagma 
epithelium, the bladder and the rectum thus increasing the distance 
between the ridium and these structures In addition, a retention cat 
eter is placed in the bladder to 1 eep it empty and further remoi 
from the radium for the catheter is attached to a drainage tube an 
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urinary rescn'oir. An average dosage of 4500 to 5000 mg.-hr. js given. 
Nearly all Group IV patients, and occasionally Group III patients, are 
subjected to .v-ray therapy only. 

After 3 brief period of convalescence, the patient leaves the ward 
and is given an appointment for a subsequent examination in the Can- 
cer Follow-up Clinic of the Gynecological Out-patient Department. 
This is an integral part of the General Tumor Clinic. After that, the 
follow-up v’isits are spaced as seems necessary. Contact u'ith the p.t- 
lients is kept up relentlessly by cooperation with the family doctor, 
if there is one; by letters and visits to patient and relatives. The clinic 
is held weekly, u'ith an attendance varying from ns’o or three to ten 
or nvelve. 

We do not hesitate to rcirradiatc for recurrence, but only after an- 
other biopsy. Postradiation reactions in the vaginal vault, bladder or 
rectum are sometimes deceiving. In the past, when only radium svas 
employed, local recurrences were not infrequently seen; 35.7 per cent 
of our five-year sur\’ivors, alive from five to nineteen years in 1942, 
had received reirradiatton during that obsen'ation period. This phase 
of trwtment has not been employed nearly so frequently since tlie 
adoption of our present plan of preliminary x-ray therapy. 

Irraoiation therapy has its serious complications, but they occur 
^ojt frequently in Group III and IV patients— patients who would 
^ndoubtedly have done badly in any event. Varying degrees of irra- 
sickness and skin reactions may occur. Pathologic fractures 
|«'’ebeen ascribed to x-ray therapy. Renal involvement is most com- 
due to constriction of the ureters by imarresced carcinoma 
at er, perhaps, than by postradiation fibrosis. Cystitis and proctitis 
t not rare, but usually are self-limited unless accompanied by malig- 
Vesicovaginal and rectovaginal fistulas are probably 
Mo often by advancing malignant disease as by irradiation. 

j?^.^^^rbing of all is intestinal obstruction, due .sometimes to pnst- 
Patients presenting evidence of this complication 
j treated promptly, for lives can be saved by surgery in those 

tht e.xrension of the malignant growth has involved 

"’here any obstruction simply due to adhesions may 
^act W ?'’^^come by decompression, resection or colosrom)’. In- 
chnra ^ sometimes necessitate pre.sacral neurectomy or 

otomy, if less formidable methods of relief fail. 

Cervical Stump.— The incidence of carcinoma of the 
epic tn stump following supras'aginal hysterectomy is diffi- 

la perhaps in the neighborhood of 1 per cent. 

carcinoma of the ccn'Lx in general, however, the inci- 
Space averaging 4 to 5 per cent from collected statistics, 

ctm tb permit of a discussion of the various factors that con- 

be jgj ® ^J^ution of this lesion. Suffice to say chat the incidence can 
cea by meticulous examination of the cervi-x u’henever hyster- 
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ectomy is to be performed, so that the proper procedure suitable to 
that particnhr individual may be earned out— whether it be total 
hv sterectomv or the correction of any abnormal cervical lesion com 
cidental with the supravaginal procedure The consensus, with which 
1 am in accord, is that cervical stump cancer is best treated by irradia 
tion according to the technic previousl} mentioned, but allowing for 
such individual conditions as may alter it In the Jefferson Clinic 
our five year survival rate in this condition, as reported m 1942 vtas 
50 per cent, all the patients having received irradiation therapj 
Carcinoma of the Cervix Complicating Pregnancy— Fortunately, car 
emoma of the cervix and intrauterine pregnancy occur rarely in com 
bitiation for the obvious reason that the incidence curv es do not cross 
The occurrence of the lesion once m 10,000 times is an acceptable 
index of frequency Naturallv, with such a rare lesion, personal ex 
perience is at a minimum, especially when the question of treatment 
IS considered, but this should not be true of early recognition If the 
same diligence is exercised in the invesngation of vagina! bleeding or 
curring in the course of pregnancy that is, or should be, utilized m 
the stud) of abnormal bleeding as a g> nccological problem, the dis 
cover) of this complication need not be overlooked 
Slight or moderate bleeding making its appearance in the pregnant 
state is probably due to the well known causes ascribed to it, but one 
should never hesitate to make a thorough inspection with aseptic cau 
tion No harm of consequence can result from the biops) of a sus 
picious cervical lesion if adequate care and gentleness are emploved 
It 18 our belief that the management of the carcinoma should have 
precedence over the possibilitv of securing offspring This view may 
not be favored bv the mother, m that event, her wishes must be 
taken into consideration and action planned accordingly The state of 
advancement of the pregnancy has a great deal to do vvith what is 
best or desirable As has been intimated, individual experience is lim 
ited. It is only b) pooling the knowledge and expressed ideas of others 
that rational plans of therapy can be suggested J L Baer has done 
that and in convincing fashion We are practicall) m agreement with 
everything he says, and quote his views hberall) 

When a lesion is discovered during the first trimester, prompt in 
ternal and external irradiation had betcr be instituted By causing 
death of the fetus spontaneous abortion will probably occur or evac 
uation can be performed m due tune Aleanwhile the malignanc) will 
be under attack No one would find fault with the able operator who 
would elect the Wertheim procedure in preference to irraihation 
should the carcinoma be a tnily^ early one, but external irradiation 
should be emplov ed subsequently 
When carcinoma is found during the second trimester, and as via 
bility IS approached, combined irradiation vv ith x ra) and radium w ou 
be m order, if the lesion is a moderate or well advanced one Her® 
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again death of the fetus may result in spontaneous abortion Should 
this not happen, then supntaginal h>stercctomy may be performed 
m four to SIX uceks, or ^ simple panh} stcrectomy instead, a\ith ad- 
nexal cAtirpation m either case If niamtenancc of fetal life is insisted 
upon, moderate radium dosage might curb the lesion temporanlj , per 
nut intrauterine life to continue, and a Mxblc infant could possibU 
he secured b) Porro cesarean section, after xvhich irradiation theraps 
could be resumed and completed 

Should the cenical carcinoma be discovered tite m prcgmnc) or 
Mhen labor has commenced, the immediate problem becomes an ob 
stetrical one If the patient is a mutupara, she may deliver spontane- 
ousl), but the degree of damage from hemorrhage, trauma and sepsis 
presents a definite risk After delivery, complete irradiation therapv 
can then be instituted This has been our personal experience with 
two patients, one is living and vvell fourteen >ears after the event, but 
jhe other, similarly treated, died of umrrestcd disease vv ithin tvv o v cars 
These patients were not seen bv us in the antepartum period Should 
deliver) from below be impossible or inadvisable, then Porro cesarean 
setjon is indicated w ith subsequent irradiation rather than panh> sterec 
either simple or radical, even though the lesion be a seemmglv 
^1) one J P Greenhill, however, points out the potential damage 
^0 the fetus following irradiation therap) when inirauterme death 
does not result primarily 

Summary -One often wonders then whv a supposedly earlv case 
does not respond well to urradiation, that death from general car 
oinomatosis may occur within a short time thereafter, indicating earlv 
wohement of the regional nodes, as well as rapid recurrence or un 
arrest of the local lesion The answer ma> be that the response to 
irradiation is ver> probably dependent not onl> upon the biologic 
processes that are constantly going on in all the tissues within the 
of treatment, but also to an appreciable extent upon the age and 
P vsical status of the patient The amount of irradiation administered 
^ust also be taken into consideration 

t must be remembered that radiosensitivit> is relative, and that 
3 locurabiht) is not an equivalent term It is unfortunate that one 
annot prognosticate from the microscopic gradation of the biopsv 
to S^ch grading is of importance in prognosis and sensitivitv 

only if closely correlated with the history, gross clior- 
clinical interpretation of the lesion, for it is cUmcally true 
sitt grade malignancy may prove to be as radioscn- 

tion^ tissue of high grade malignancy The reaction to irradia 
Sam entirely different m neoplasms that are seemingly of the 

Sat f tv pc Healy and Cutler hav e expressed their belief that 

turn surgical results decrease proportionately with increased 

L ^^*|^^^‘Snanc> and that increased sensitnit) to irradiation is ex- 
ited b) the more anaplastic growths Such an observation ma> be 
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of some prognostic significance, but it cannot be relied upon in cer 
% leal carcinomas. As stated earber in this article, a more likel) assump' 
tion IS that prognosis depends to a far greater extent upon the clinical 
characteristics of the lesion and its subsequent response to irradiation 
than upon the controversial factor of a change in cytologic struc 
ture as observed m serial postradiation biopsies Interesting studies of 
this sort have been published by Stewart and Farrow, D G Morton 
C C Norns, S Warren and others With respect to carcinoma of the 
fundus, on the other hand, clinical observation does suggest that cell 
type beats a more distinct rehtionship to therapy and prognosis, as 
will be noted later 

In brief then, I state unhesitatingly that m the opinion of the major 
ity of gynecologists, carcinoma of the cer\ix m the vast majority of 
cases IS treated better by irradiation than by surgery, either alone or 
m combination with irradiation, except in exceptional instances 

CARCINOMA OF THE FUNDUS 

Diagnosis— Carcinoma of the uterine fundus presents a somewhat 
different picture m diagnosis than does cervical carcinoma GeneralK 
speaking it is rare to find carcinoma m this location before the age of 
forty It IS essentially a disease that becomes evident at an\ time after 
the cessation of the periodic bleeding that is usually regarded as being 
coincident with the menopause In other words, postmenopausal bleed 
ing always suggests carcinoma of the corpus Contrasted with car 
cinoma of the cervix, ic presents the problem of concealed bleeding 
for in most instances the cervix is either atrophic, intact, or merel) 
exhibits a minor degree of endocerv icitis, bleeding from this site is 
usually absent In the [efferson Clinic, postmenopausil bleeding hai 
been present in 78 7 per cent of nil the patients m our fundal car 
cinoma senes, the average age of the group being 59 years Among 
those patients experiencing no definite cessation of menses (21 J ptt 
cent) the average age was 46 jears It mav be stated genenlb there- 
fore, that irregular uterine bleeding, or ‘ spotting” as it is so com 
monlv called is almost invanablv the initinl symptom of endometrnl 
carcinoma, particularly if it occurs ns a postmenopnusnl minifestation 
In only 4 per cent of our senes hns this symptom been nbsent 

Bemgn conditions may be responsible for this s>mptomatolog\ 
Senile vaginitis, cervical and endometrial polypi so called fibrosis wen 
(metropathia haemorrhagica), cardiovascular disease and even nbm 
myoma or pelvic mflammatorv disease, may be among the offending 
lesions Of serious import is utenne bleeding due to ovarian and rii a 
malignancj Bearing in mmd the symptomatologj presented it e 
comes evident that the diagnosis must be made by exclusion 
this respect curettage is the most reliable diagnostic procedure v 3 
has been said previouslv withregvrd to the Papanicolaou vaginal smear 
method of diagnosing carcinoma of the cervix holds good m its app ' 
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cation to fimdal carcinoma, \iz, that its chief aaluc lies m calling at 
lention to the possibility of cancer being present within the uterine 
cavity, the existence of which may be suggested by this very intri 
guing technic before the classical s> mptoms become c\ idcnt In the final 
anal) SIS, howeaer, it is the curet that furnishes the most acceptable e\ i 
dence Routine curettage of the endometrium, as a matter of record, 
isaaaluablc accompanjmg procedure when \aginal plastic operations 
are performed, just as routine ccraical biopsy and histologic examina- 
tion of removed cervices is Carcinoma of the fundus m postmeno 
pausal patients will rarely be overlooked, if the possibiht> of the con 
dition IS alvvavs borne in mind and diagnostic curettage resorted to 
promptlv 

The diagnosis is most frequently missed m w omen of the v oungcr 
age group (40 to 50), m whom periodicity of mcnstniation has not 
ceased, or in whom menorrhagia and/or metrorrhagia arc the svmp 
toms complained of The association of fihrom> oma and endometrial 
carcinoma is well known Too often menorrhagia and metrorrhagia 
are ascribed to the presence of the fihromyoma found upon examina- 
tion and an inadequate plan of treatment results Again, injudicious 
endocrine therapy mav be emplo>cd, often without a pelvic exami- 
i^tion of anv sort, and valuable time is lost thercb> not onlv from 
the standpoint of diagnosis but because of the dcla> m instituting in 
oicated radiological and surgical treatment The same situation exists 
'iith regard to estrogenic therapy for the vasomotor svmptnms in- 
cident to the menopause Natural and sv nthetic estrogens frequently 
produce postmenopausal bleeding, and a confusing diagnostic picture 
results In such cases the gv necologisi must inv ariablv resort to diag- 
nostic curettage, to prove or disprove the presence of endometrial can 
cer vVe have called attention in a recent publication to this ever- 
danger, as a factor m the delayed diagnosis of both cervical 
carcinoma, and others hav e sounded similar w arnings 
roper evaluation of the curettings is of equal importance with the 
in icitions for the procedure, and the gradation of the tissue is of 
rnore positive value with regard to treatment and prognosis than is 
c case with cervical biopsy That is because surgery plays such an 
niportant part in the management of the patient with fundal car- 
moma and this phase of the problem is best discussed in that cate- 
col'^ pathologist vv ho is w ell trained m gv ne- 

ogle pathology is of inestimable help chnicallv in determining the 
follow ed, once the diagnosis of fundal maligancv has been 

^lablished 

—For 1 long time the treatment of fundal carcinoma 
os a purely surgical procedure le, panh> sterectomv 
tio both adnexa The success that attended the irradia- 

jq” merapv of cervical carcinoma led many gv necologists to attempt 
secure similar results with radium and/or x-ray therapy In such 
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jnsfancet /r \\ as soon noted thit, after an apparent “cure,’ recurrence 
or unarrest of the lesion was evidenced bj a return of the sjmptoms 
even after an inters al of five years or more It was also obsersed thit 
m patients solely treated by surgery, local recurrence m the \acma! 
vault, as well as pelvic and distant metastases, occurred too frequentiv 
within a relatively short time Unfortunately, too, the performance 
of supravaginal h>sterectomy for fibromyoma sometimes reveals an 
unsuspected endometrial cancer that has already invaded the retained 
stump, with subsequent pelvic recurrence In some instances, also the 
subtotal operation has been chosen deliberately as the plan of proce 
dure m fundal carcinoma, an unwarranted and illogical procedure 
All of these factors have led to the modern conception of the proper 
therapy for fundal malignanc>, which is rather vvidelv accepted at 
the present time, viz , a combined method, employing both irradia 
tion and surgery It is uniformly recognized that patients with corpus 
cancer, since fhc mafoacy fall into the older age groups are 
oftentimes substandard surgical risks, because of extreme age, cardio 
V ascular disease, renal impairment, diabetes, and so forth This means 
that individualization of the patient wuth suspected fundal circmnmi 
IS not only desirable but necessary 
Few, if an\, of the leading dimes today treat the average patient 
solely with surgery or solely with irradiation, except where individual 
selection has made either one method or the other imperative Most 
frequently, the two are used m combination, usually preceding the 
surgery with radium and/or x ray, and follow mg the operative pro 
cedure with \ ray in some instances The management of fundal car 
cinoma in vogue at the Je/f erson Clinic is fairly representativ e of the 
methods used in the leading dimes throughout this country While 
certain vanations m technic occur, space will not permit of an inti 
mate discussion of these differences which, after all, do not van 
appreciably in principle I shall, therefore, restrict my remarks to the 
technic evolved m the Jefferson Qmic since its inception m 1921 
In the earlier days of our experience, or until approximately 1929 
patients w ere generally treated cither by surgery alone or by irradia 
tion alone, and in the latter instance the majority of those treatea 
received radium only Repetition of treatment with irradiation was 
not unusual, however Because of the relativelv lovv survival rare of 
those patients treated solely with surgery, the plan of treatment was 
gradually changed, prebminaiy irradiation with radium being enr 
ployed increasingly before surgery was attempted This so improved 
the survival rate that since 1937 this newer therapy has been the 
procedure of choice more and more often X-ray therapy after either 
radium or after surgery preceded by radium, is not used routinen. 
but each patient is individualized in this respect A five year sun iva 
rate of about 40 per cent, reported m 1943 md averaged on a 
methods of treatment, has now been increased to approximately 3 
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per cent since the present plan of treatment has been more consistently 
foBo^\ed Norman Miller, G Van S Smith, G G Ward, and W P 
Heal) hite had a similar experience, some with c\en better suni\al 
rates Miller’s results (82 3 per cent) are outstanding He emplo>s 
X ra> rather than radium as a preliminar\ step J He>mann of Stock- 
holm, long an ardent nd\ ocatc of irradiation only, stated some time 
ago that he no longer excluded surgerj m preference to irradiation 
Carcinoma ijf the fundus presents a x\ide \ariition m the histologic 
picture In the Jefferson Clinic, we recognize the following gradation 
Mith regard to the malignancy exhibited 

1 Low grade (corresponding to papillar> adenoma malignum and adenoma 

nialignum-Grades I and II) 

2 Intermediate grade (corresponding to adenocarcinoma— Grade III) 

J High grade (solid cellular, or diHuse anaplastic adenocarcinoma— Grade 

IV) 

4 Adeno acanthoma 

It IS not alw a> s easy to determine the grade of malignanc> m cvcr> 
case, for sometimes the histologic picture is a \aried one Neither, as 
14 the case with carcinoma of the cervix, can specific conclusions be 
armed at with regard to prognosis from cell type While low grade 
lesions seem to respond equall> well to irradiation and surgery, it 
has been our experience that the sunival rate in intermediate and 
high grade lesions is much more likely to be improved when irradia- 
tion has been a factor m the treatment, cither singly or in combina- 
tion vyth surgery The adeno acanthoma, a rare histologic picture, vanes 
^°|^*^wably in its degree of malignancy and response to treatment 
w hen a patient with postmenopausal bleeding is seen m the Jeffer- 
son Clime, our first concern is to exclude endometrial cancer This is 
accomplished by prompt diagnostic curettage and two 50 mg cap- 
es of radium, each screened with I 5 mm of platinum arc arranged 
'n tandem, enclosed in rubber tubing and placed in the uterine cavity, 
^0 that the end of the rubber tubing is flush with the external cervical 
It is securely attached to ttatcoxv gauze, packmg which fills the 
and a retention catheter is generally placed m the bladder to 
it empty A report on the curettage is furnished m four hours 
•X an especially rapid staining technic If malignancy is present, a dos 
of approximately 5000 mg hr is given Otherwise, dosage suitable 
* benign condition, such is metropathia haemorrhagica, is em- 
Poyed Sometimes, if the uterine cavitv is larger thin usual, three 
r d ^^psules are used Naturally, the amount of good that the 
X lum does depends upon the efficacy of application Tortuosity of 
e cavity and sessile elevations will interfere with effective irradia- 
‘on as Sampson and others have proved If there is no fixation of the 
' erus and no suggestion of adnexal involvement, abdominal panhys- 
rcctomy and bilateral salpingo oophorectomy are earned out six to 
gnt weeks later, if there is no definite contraindication to surgerv 
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Otherwise, x-ray therapy follows the radium application and some 
times the latter is repeated later on \Vc do not assume that the pre 
operative irradiation will eradicate the disease, but we feel that it dc 
vitalizes the growth, prevents jcs dissemination and Imscos the chancts 
of local recurrence if and when surgical removal can be effected Local 
infection is also diminished l^jscoperaave x-ray is used only if tliere 
IS visual or palpable evidence of pelvic extension at operation 
We believe, however, that irradiation offers much the patient 
whose condition xidl not permit: of subsequent sarffcry This behef 
has been fortified by finding that in 50 per cent of uteri removed after 
preliminary irradiation, histologic sections have shown an absence of 
the preexisting carcinoma This knowledge holds out much hope for 
the patient whose physical condition demes her surgery Gratifjmg 
five-year survivals have been reported m this group of patients by 
Fricke and Bowing and by the other workers previously mentioned 
Occasionallj , a preliminary radium treatment is impossible or in 
adv isable This is somecimcs true of patients m the premenopausal age 
group (40 to 50), who arc host to fairly large fibromj etnas, and in 
whom It may well be assumed that the symptoms are caused by ihctn 
In such instances, bearing m mmd the w ell-know n association of fibre- 
my omas and endometrial cancer, »t i:, perhaps better to do an unmcdi 
ate panhj sterectomy, and inspect the uterine cav itj. after the uterus 
has been removed, before allowing the adnexa to remain m situ, or a 
preliminary curettage can be done a frozen section examined, and the 
necessary pelvic surgery proceeded with at once 
Summary— Our conviction is that every patient who can possibly 
“stand operation’ should have the benefit of surgery after preliminary 
irradiation The fact chat m our recently reported series, residua) car- 
cinoma was present m half the removed uteri, confirms our feeling in 
this respect We luve been so impressed with the increasingly im 
proved results secured in oor chnic by the technic mentioned, that I 
cannot endorse it too highlv as the best modern treatment for car- 
cinoma of the fundus The majoritv of m> colleagues feci similarlv 
about this problem, we do not regard irradiation therapy and surgen 
as competitors-thcy supplement each other as experience has shown 

SARCOMA OF THE UTERUS 

Sarcoma of the utenis has been estimated to constitute approxi 
mateh 3 per cent of uterine malignancies It occurs more frequentU 
m the body of the uterus than m the cervix and is classified as either 
primary or secondary, being of connective tissue origin 
Primary sarcoma springs from the stroma of the endometrium < r 
the cervical mucosa although it roav have its origin m the uterine 
wall itseff 

Secondarv sarcoma results from a malignant transformation that 
occurs m fibromy omas the incidence of such change v ary mg 
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1 per cent or less to as high as 5 and 6 per cent Similar malignant 
change ma> run even higher in polj pi. Sarcoma botryoidcs is a pecu- 
liar t>pe of growth seen occasionally m the adult cer\i\, m infants 
and young children a similar lesion is more often of \ aginal origin 
The diagnosis is difficult and not often made preoperam el> , neithei 
IS It a simple matter to decide accurately w hether the growth is pri- 
mary or secondary’ Many times it is unsuspected until the pathological 
report is received from the laboratory A metastatic lesion may be the 
first evidence of uterine sarcoma 

Sarcoma of the cer\i\ can be differentiated from carcinoma only 
h\ biopsy, and the treatment in such cases is by irradiation, but the 
prognosis is poor A curettage that reveals sarcoma usually means a 
gross lesion m the endometrial cavity or massive invasion from the 
uterine wall— also indicative of a hopeless prognosis. 

A rapidly growing uterine tumor having the palpable characteris- 
tics of a fibromyoma, and giving rise to profuse bleeding, should be 
regarded as possibly being sarcomatous Curettage, m such an instance, 
may furnish positive evidence m a frozen or rapidly prepared his- 
tologic section, and if the uterine cavity will accommodate the cap- 
sules, an adequate radium dosage, supplemented by x-ray therapv, can 
be employed prior to panhvsterectomy with bilateral adnexal removal 
A sarcoma such as this is likely to be a primary’ one, and the prog- 
nosis should be guarded espcciallv if the mitotic figures are plentiful, 
3s pomted out by Kimbrough 

More commonU’, however, the lesion is a secondary^ one, revealed 
'vhen the “myomatous” uterus is sent to the laboratory Such tumors 
'arv widely m their structure and malignant characteristics If the 
nysteromy omectomy’ has been a supravaginal one, with or without 
adnexal conservation, the outlook is dubious because of possible in- 
volvement of the retained structures In such instances, postoperative 
irradiation, w ith radium applied to the cervical stump and x-ray ther- 
apy m the pelvis, is imperative Total hysterectomy obviates such a 
possibility of course, and should be selected if there is any suspicion 
0 sarcomatous change, just as m the case of suspected cancer of the 
endometrium »’omplicating fibromyoma Following total removal of 
rne uterus it is well to mcisc it immediately, and if there is gross 
evidence of degenerative or malignant change m the myoma or 
my omas present, the adnexa should be removed also All these meas- 
the better prognosis that secondary sarcoma offers 
'viien cervical or uterine polypi are removed, curettage should 
accompany the procedure, and it is well to have radium avnil- 
® 'e for intrauterine application at the same time, if the age of the 
patient and the character of the curettage indicates its use All uterine 
poivpi should be examined histologically because of the possibility of 
nialignant change in them Their removal as an office procedure should 
® discouraged for the reasons just mentioned 
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nonmalisnant tumors of the uterine corpus 

JoiinC HmsT.MD,rACS* 

TnfRF uill be discussed here lcioiTi> oiiias of the uterus (fibroids, 
filiromjomas, m>omas) and adcnom>onus (adcnoiu) osis, internal en- 
ilometnosis) The basis for discussion is anal) sis of 1166 cases admitted 
to the Philadelphia Lj mg-In Hospital m the > ears 1935 to 1944 inclu- 
primarily for tumor, not including late pregnancy, and selected 
articles from recent literature 

LEIOMYOMA OF THE UTERUS 

Relahve Incidence —Among 9969 prnatc and ward g) necological pa- 
tients discharged from the Philadelphia Lying-In Hospital a total of 
7679 operations ncre performed, including 1046 surgical procedures 
tor fibroids Williams’ reports from the wards (70 per cent Negro) 
the Philadelphia General Hospital m a similar ten year period 14,104 
gjnecological admissions, of which an extremely high number were 
tor septic abortion and pcUic inflammator) disease In this group 
6372 operations were done, with 1405 h>stercctomies for uterine 
tumor, among which were a few uterine bodv cancers Lew,® of 
Louisiana, reports that of 5821 patients operated upon for fibroids over 
a ten )ear period 87 7 per cent were Negro and 12 2 per cent white 
''Omen, from 59,324 gynecological admissions of nearlj equal white- 
colored ratio to Chancy Hospital It is ob\ious from these figures that 
o^yomas are much more common in colored than in white women 
cfiofogy — Subserous uterine and extragemtal fibroids can readily be 
produced in guinea pigs b) estrogens,* and prexented by steroid hor 
niones (adrenal cortex, progesterone, testosterone) Functional cause 
(fiyperestnnism) is also suggested iti women by the high incidence of 
ijuluparjty, very common one child (pelvic inflammatory disease) ster- 
m Negroes, the large amounts of urinary esrnn* and increased 
endometrial h>perplasia that have been reported, and the involutionary 
^nect of androgens (see ‘ Treatment") However, m spite of frequently 
associated cystic ovaries, Brewer and Jones® m 100 cases of fibroids 
Ptoved normal corpus luteum function, and found cystic endometrial 
I P^rplasia in only one case, Henderson® reports accompanying hy per- 
Ps^ia^m only 6 5 per cent of cases (our senes slightly higher), and 
reports menometrorrhagia m only one third of his cases of 
roids, and this was chiefly due to poly ps and submucous tumors 
to hjperplasia 

Qm Obstcincian Gynecologist Philadelplua General Hospital Associate 
Q Obstetrician G> necologist Philadelplua Lying In Hospital Obstetrician 
Cv!! in charge Preston Retreat, Assistant Professor of Obstetrics and 

mecoiogy. University of Pennsylvania Philadelphia 
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Diagnosis— If the patient is over t\\enty-five years of age and still 
in the childbearing period, has a mantal introitus and shows abnormal 
bleeding and uterine enlargement, the possibility of pregnancj Mill of 
course be considered and the symptoms and signs carefully checked 
If there is any doubt, a biologic test (Friedman, frog, Aschheim Zondek 
or other) must be completed In addition, external-mternal prolonged 
bimanual uterine palpation may disclose pregnancy uterine contrac 
tions and m questionable instances where the enlargement is the size 
of thirteen weeks’ pregnancy or o\er, an \ ray film for pregnancv is 
indicated, bearing in mind the possibility of combined pregnancy and 
my oma 

Unless submucous, thereby causing increased frequency and amount 
of menstruation, small fibroids are usually asymptomatic and discov- 
ered m the course of routine examination Abnormal bleeding calls 
for a diagnostic dilatation and curettage including uterine exploration 
With a poly p forceps, for possible pedunculated my oma endometrial 
polyps and cancer, plus conization or needle coagulation (and biopsy) 
for erosion 

Larger myomas will produce pelvic pressure or impaction discom 
fort due to degenerative changes especially liquefaction necrosis and 
inflammation, m which case tenderness and softening will be found 
Differentiation between gross myomatous degeneration and extensive 
tubo ovarian suppuration can readily be made except possibly m 
Negroes m whom both processes should be assumed 

In pregnancy, abortion is more frequent, more often hemorrhagic 
and incomplete, and tumors will enlarge, may become edematous, bui 
Mill usually regress rapidly Localized pam frequently means red de 
generation, with some fever or leukocytosis^ which is more common 
m the puerpenum (see “Treatment ) 

In extremely obese women, iodized oil hystcrognphy, with the oil 
injected directly or indirectly into an intrauterine rubber balloon 
Will usually show irregularity of the uterine cavity The direct method 
is facilitated by a new cervical tenaculum,® or by Colvin’s or Hudgin s 
new screw-tip cannulas^® which require no tenaculum Transabdom 
mal pneumoperitoneum roentgenography** will outline the 
uterus and differentiate ovarian tumors, tubal enlargements and adhe 
sive masses Contraindications to pneumoroentgenography are age and 
weakness, and large pelvic masses, and to hysterography , the above 
plus possible pregnancy, uterine bleeding, purulent discharge and m 
flammation . 

Treatment— 1 CmiDBrARiNG Acne —Small to moderate (under tie 
size of a twelve weeks’ pregnancy) asymptomatic fibroids require 
onlv semi annual observ ation, since they do not predispose to ot r 
general or local diseases (includmg uterine carcinoma), and since ss 
comatous metaplasia is rare, usually circumscribed isolated and micro- 
scopic (m the Philadelphia Lying-ln Hospital 0 68 per cent) 
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RapidU groNMng, s\ niptomanc, or large nmiors should he rcnio\cd 
by one of the following procedures 

(<i) M} ovicctoviy —V aginal or abdominal remo\ al of the myomas 
should be chosen whene\cr possible, and is suitable for all peduncu- 
lated and subscrous tumors and many large intramural and submucous 
grouahs, without sacrificing menstrual or reproductuc function E\cn 
multiple, fairly large tumors ma> be remoxed through a few care- 
fully chosen uterine incisions 

Miller^'* adxises mxomcctomv m 10 to 15 per cent of cases of oper- 
able mxomas m a pnxate practice, expecting recurrence in only 3 per 
cent Rubm’3 ^\^rn 5 (,f the dangers adxisinir operatne use of an clas 
tic tourniquet abo\ c the cen l\ to prc\ ent hemorrhage, and meticulous 
peritoneahzation b\ means of \ csico-utermc and anterior parietal pen 
toneum sigmoid cpiploica and omentum so that mortahtx- does not 
exceed 1 per cent Preoperatixc h> sterographx not less than six weeks 
before operation, and/or dilatation and curettage at operation for pos- 
sible pol\ ps and cancer are nccessarj precautions 
Rubin reports thirteen term pregnancies from nxcnt\-five concep- 
tions following 481 myomectomies, and Miller^* 56 5 per cent preq- 
naticies after 141 myomectomies, among w hich w ere three microscopic 
sarcomas not requiring irradiation These authors, Phaneuf.*^ and others 
consider unlikely rupture of the uterus m subsequent labor Mussev, 
Randall and Doylct** report 135 term births from 167 total pregnancies 
tn foi women after 250 myomectomies 
Fibroids and Pregnancy —Among 4000 pregnancies in white ward 
patients m Preston Retreat, I found onlv three sizable mvomas, none 
^ which interfered before, during, or after labor The general mci 
ftce m pregnancy is reported as 0 03 to 0 7 per cent but is much 
'gher in Negroes Da Costa*** reporting 1 5 per cent 
Se\ere sxmptoms from torsion, necrobiosis (red degeneration), 
trnorrhage, uterine incarceration and compression will require relief, 
P eferably by myomectomy Large s> mptomatic myomas that are deep 
mtraligamentary must be removed by supraxagmal hysterectomy 
n the Philadelphia Lving-In Hospital only tw o abortions resulted from 
cn myomectomies, but in tx\ cniy-seven pregnancies compheated b\ 
mxomas hysterectomy was necessary 
v-esarean section is indicated m the presence of \erv large, deep 
umors to forestall ineffectual labor contractions as xxell as fetal mnl- 
Position for which external \ersion is usually impossible and internal 
Podahe version as xvell as breech decomposition is unsound, and for 
^cry low fibroids to avoid birth obstruction Incidental my omectomv 
cesarean section is not safe for sizable deep, intrahgamentary or 
^merous tumors, which should cither be left for late remoxal or 
oved by porro cesarean section depending on the age of the pa 
number of children, and prospects of postpartum hemorrhage 
P crperal necrosis or infection Puerperal mx omectomx is especialK 
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dangerous, although puerperal hystcrectom) must be done occasion- 
all) for necrosis or hemorrhage after excluding puerperal sepsis 

(b) Stiprai igtml Hysterectoiny —In the childbearing age, sa mpto 
inatic fibroids that arc too numerous or too large for m\ omectom\ 
must be remo\ed with the uterus If gross inflammator\ residues (old 

pus tubes,” etc ), e\tensi\c endometriosis, extreme obesit>, excessive 
adhesions or bleeding materially complicate the operation, then the 
cenix should not be excised, m spite of a 1 per cent possibilitv of 
future cervical stump cancer*® Conical conization for cervicitis is 
iisunllj combined with supravaginal h\ stcrcctom) , but occasionalK 
results m postoperative morbidit), so that some g> nccologists prefer 
to postpone attention to the cen lx for six weeks or more 

(c) rundusectoi/iy —Tor presen ation of menstrual function where 
childbearing is unsafe for anv reason and fundal mv omcctomv w ith 
tubal ligation resection (Pomero) ) sterilization is inadvisable, this pro 
cedure, known as the Bell-Beuttncr operation, which includes salpin 
?ectom) and relocation of the round ligaments, is particularlv suitable 
for diffuse fibrotic enlargement of a posterior uterus 

(d) Total Hysterectomy fibroids in the thildbcar- 

•og period, unsuitcd for myomectomy (q v ) and without technical 
complications (see Supravaginal Hysterectomy) should be removed bj 
total h)sterectom) Following this operation there is no vaginal short 

no greater risk for trained gynecologists no less ovarian funt 
tion, no less support with or without \aginal repair, no bleeding as 
‘totn high supracervical amputation, and no postoperative cervical 
stump disease Consequently, with the advantages of continuous spinal 
anesthesia, there is increasing preference for total hysterectomy A1 
nough morbidity is less, one must not be misled bv reports of less 
nortalit) than with the supravaginal method, the reason being that 
t e latter operation is usually chosen for “poor risks" Menzert and 
toltzis# at the University of Iowa describe a simple technic of total 
“ Nominal hysterectomy m 1925 cases, with a mortality of only 0 94 
cent among the latter half of the cases 
* Menopausal Age —Small asymptomatic myomas should be ob 
served regularly with the expectation of spontaneous involution Tes 
usterone propionate therapy has produced uterine atrophy as well as 
control of associated nocturia,”® functional bleeding, menopausal in- 
^00 3nd failing libido, in maximal dosages of 600 mg orally or 
0 mg intramuscularly per month, or 25 to 145 mg m pellets im 
®*^^f!*scially 21 Such therapy is expensive, temporary and arrhe- 

—Radium has a limited appbcation but is 
cai for relatively small (under the size of a twelve weeks’ preg- 
^ *^cy), bleeding, nonpedunculated (external or internal), painless, in 
**^complicated intramural myomas In the Lying-In Hospi 
onU forty-nine out of 1026 surgically treated fibroids (4 8 per 



1286 


JOHN C HIRST 


cent) received radium, and two of the patients died of advanced can 
cer Seventy-five nuHigrams of radium equally divided m three plan 
num tandem capsules sheathed with rubber, introduced complete!) 
within the uterine cavity for twenty four hours (1800 mg -hours) was 
sufficient in all but one case, which required eventual hysterectomy 
Dilatation and curettage, endometnal biopsy and search for pol) ps must 
precede irradiation and coniration or coagulation and biopsv are essen 
tial for erosion 

TARlt 2 — CNUMSHFU OlCRA'nOXS (19) FOR H66 Lri0\I\0\lA5 OF THE 
tTLRCS, Pini^DEU»IIlA LYING-IN HOSPITAL 
(Showing No Deaths from Opcraiions Not Completed for Various Causes) 


Exploratory abdominal sixiion 8 

Excessive adhesions 6 

Hemorrhage 1 

Pregnancy 1 

(\t>omcctom> in X %% c) 

Appendectomy and P< ci»cr«> stcrihi’iiion 1 

Spinal anesthesii shock J 

Plastic repair onl> ^ 

Ectopic pregnancy S 

Deaths 0 


TABLF 3 -NO OPLUATUr TREATMENT (121) IN 1166 LEIOMYOMAS OF THE 
UTFRUS, PIIILAOrLPtUA LYING IN HOSPITAL 


(Showing Causes for Postponed or Impossible Operations) 


X ray irradiation 
Afedicai complications 
Surgical compiicauons 
Gynecological complications 

Acute pelvic inflammation 

L>mphop3thia venereum 1 

Threatened abortion 2 

Abortion 28 

Postpartum 2 

Refused operatmr H 

Mild symptoms D 

Sterility S 

Pregnancy ^ 

Deaths 0 


S 


i 
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(h) Hyircrecrowiy —Symptomatic, large or rapidlv growing myo- 
mas in the menopausal age should be remov ed bv total hy stcrectomy 
including bilateral salpingo-oophorectomy M) omectomv and fundus 
cctomv are contraindicated but if (nrelv) conditions previously mei^ 
tioned preclude total extirpation, supravaginal hysterectomy may ^ 
done, pros idcd the uterus and adnexa are inspected for cancer In anv 
difficult or complicated hysterectomy, "prophylactic” or rontme ap- 
pendectomy is unwise 
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(c) Vaginal Hysterectomy (Total) -For small to medium fibroids 
with marked prolapse, cn stocclc, rectocclc and cer\ icius, espccialU in 
obese or debilitated women, this procedure is safer and quicker, eien 
with extensile repair The operation is not pncticablc in the presence 
of many pehic adhesions or extensuc adnexal disease 

In Philadelphia, Kennedx has popularized the clamp method, and 
Axcrett, Babcock and others the suture technic T.xrone and Weed 
report a mortalitx of onlv 0 65 per cent from 305 xagmal hxstcrec 
tomies for xarious causes, and Danforth**® reports no deaths from 170 
'aginal hysterectomies for fibroids 

(d) X-ray Irradiation —Only fixe out of our 1166 listed mxonns 
w ere treated b> x-ray alone (0 43 per cent), the chief indications being 
very large bleeding tumors, inoperable by reason of exccssixe adhe- 
sions (three), hemorrhage at attempted operation (one), and medical 
complications (one) Preliminary dilatation and curettage to determine 
the presence or absence of cancer is essential ”* 

3 PosTxicNOPAUsxL Age— T h>roid or estrogenic honiionc therapy 
may cause bleeding w ith fibroids, othenx isc metrorrhagia suggests an 
accompam mg uterine cancer, a submucous or pedunculated m\oma 
O'anan granulosa cell “carcinoma,” or hematometra due to ccnical 
semiatresia from conization The utenne sound, gy nccographx culdos 
copy''® (pelvioscopy), posterior colpotomy and dilatation and curec- 
bige \vill certainly proxe the possibilities and indicate the treatment 
I ha\c recently remoxed an atrophic uterus from a >9 xear old patient 
folloxxmg free bleeding due to a small submucous mxoma which had 
been unsuccessfully treated by radium thirteen y ears after the meno- 
pause 

ray and radium, and myomectomy (except for pedunculated 
Symptomatic myomas) are contraindicated, leaving total internal gen- 
ital extirpation axailable for bleeding or sizable tumors xxith or xxith- 
out symptoms Total xaginal hxsterectomy under deep fractional 
morphine scopolamine narcosis xxith or xvithout local anesthesia"® is 
ideal for elderly xxomen 

INTERNAL ENDOMETRIOSIS 

Relohve Incidence —Internal endometriosis occurs in three forms 
(1) adenomyoma, or circumscribed nodular tumefaction of the m\o- 
metrium consisting largely of endometrial glands which cannot be 
shelled out as can a myoma, (2) adenomvosis or diffusion of endo- 
metrial stroma cells through the myometrium, ^ and (3) endometriosis 
mterstitiale (Goodall) usuallx m the form of a soft mass of spindle 
cell stroma rcsembbng a submucous my oma In addition to the three 
mtemal ty pes, serosal bluish nodules of paramecnal external endomctri 
"SIS usually with tubal, oxanan or large bowel ® inxolxemenc are com 
mon, although of different origin and behax lor 

Unfortunately the aboxe terms are often used looseU, so that rc 
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ports are confusing It is definite that internal endometriosis occurs 
later m life than the external type, is frequently associated uith m>o- 
mas, IS relam ely uncommon m ward practice and rare in association 
\\ ith extensive peU ic inflammatory disease 
Mejgs'^'^ reports histologic endomeinosis of \anous types m 28 per 
cent of <^00 private patients undergoing operation, Holmes 26 per cent 
of 307 patients submitting to laparotomy , the May o Cbnic®^ 2062 dug 
nosed cases m a tventy sear period Frank and Gcist^" found twents 
three menopausal women among 203 uith adenomyosis, and Dann 
reuther'^ thirty nine instances of adenomyosis with ten of adeno' 
m%oma, among U5 cases of endometriosis Our Lying In series charts 
internal endometriosis sixtv times and external eighty times among 10’6 
operated fibroid tumors 

Biology —In addition to possible mechanical predisposing causes 
such as uterine nnomas posterior uterme displacement and cervical 
atresia I bebev c the exciting cause to be hormonal, i c hy perestrinism 
Clinically this is suggested bx frequemSx associated deferred child 
bearing and pathologicallv by a greater incidence of endometrial h\ 
perplasia (25 per cent) than with fibroids* 

Diagnosis —Acquired d> smenorrhea and/or abnormal menstrua! flow 
w ith soft uterine enlargement in a nulliparous w oman near forty, arc 
suggests e Exclusion of inflammation fibroids (q v ) and malignancy 
makes a presumpuve diagnosis of imcmal endometriosis, with which 
may be associated periodicallx xatymglv painful nodules of the externa! 
t>pe(xagma cul dc sac, uterosacral ligaments, adnexa, etc ) Abswro 
gram showing occlusion of the proximal tubal extrcnuties is v ery sug 
gestne of adenonnosis of uterus tubes or both 
Uterine Adenomyosis end fregnency —Sterility with endometriosis n 
nearly 50 per cent relative and over 30 per cent absolute, but nre 
cases of adenomy osis w ith pregnancy hav e been reported, mciuding 
rupture of the uterus dystocia abortion and hemorrhage “ 
Treatment— 1 Medn-ul—Sn 1943 I** reported two cases of srrikmff 
response to testosterone propionate therapy , and since then have favor 
ably treated fourteen more including one case of ureteral endomctri 
osiS, four of which have been under more or less constant ireatiuent 
for two to three years, without ill effects other than minimal arrheno 
mimetic symptoms (slight hoarseness, enlarged clitoris, slight hifsut 
ism) The monthly maintenance dose averaged 300 to 400 mg o‘ 
methvl testosterone by mouth, following one month in which 200 to 
300 mg were given intramuscularly Miller®* reports the preoperame 
trevtment of endometriosis by testosterone propionate to minimize ns 
It is interesting to note that Abel®® with heavy similar treatment sue 
ceeded in improving the general condition but was unable to oaus 
regression of malignant disease of the female gemtaha On the ot e 
hand androgens have been used favorably m the suppression or me 
struation m pelvic inflammatory disease 
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2 Smirtciil —T ot progrcs^ixc s\mptoms, h>stercctom\ with con- 
sen ation of one or both o\arics if possible is the proccdvirc of choice, 
according to the principles described under ‘ M> oma ( omcident 
hemndnexal excisions or cauterizations of small external endometrial 
nodules arc often required Cashman* advises hysterectomy only, x\ ith 
preservation of unimohed oxanan tissue, regardless of implants (b!ad 
der, ureter, etc ) Extcnsix e bilateral disease xx ith adenomvosis xx lU re 
quire total internal genital ablation 

Radium or x-ray irradiation castration should be reserved for post 
operative persistence or recurrence, or for inoperable endometriosis in 
'\hich prolonged androgen therapy is undesirable by reason of expense 
and * masculinizing” symptoms 

COMMENT 

Preparatory to operations for both fibroids and endometriosis, Wil- 
liams ‘ emphasis of some of Polak’s precautions arc xvell worth quot- 
ing 

1 A complete history and physical examination 

2 A leukocyte count of 7000 to 10,000 xv ith polymorphonuclcars 

65 to 80 per cent 

5 Hemoglobin of oxer dO per cent 

4 Normal urinal) sis and adequate kidneys 

' ^crriperature of 98 6 ® T for forty-eight hours or more 

6 Two or more da> s of complete hospital rest prior to operation 

> Ample sugar, fluids, milk (and gelatin or other protein, vita- 
min C) 
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MERITS AND A TECHNIC FOR COMPLETE 
HYSTERECTOMY 

Ro\ W. MoiiLtR, iM D , TAGS* 

Surgical practice has undergone extensive ebang^-s in the hst 
five )ears Ahnv opentions tint ire nnw routine procedures 
'\ere considered radical m 1920 and> in fict, vvere seldom resorted to 
c'fcept in those cases m ivhich a patients condition was so serious tbit 
any risk seemed justified m an effort to sti) a morbul process At that 
time, surgery wis utilized frcquentl> only as a means of saving life 
Of for making a diagnosis If the patient recov ered, the operation was 
then regarded as a success This pome of view is liken now onU in 
we instances In fact, the general concept of surger> has been so com 
plctclj revolutionized m the past two decades that thoracic surgerv. 
Drain surgery, gastrectomies, and vinous other evtensivc organic re- 
constructions are being done repeatedly and succcssfuUv in clinics 
throughout the world 

The element of risk in such operations his been lessened to a marked 
Degree by thorough preoperativc study of the patient, from vvhich a 
complete and comparatively accurate diagnisis is made When the 
status of all the vital processes has been resolved, it is then possible 
^0 determine whether the condition can be corrected by reconstruc- 
tion or removal of the pathological process 

I have listed here a few important correlated advances made in med- 
ical science that have brought about these changes in surgical prac- 


^ aiord complete knowledge of ph>sjoJogical processes 
rhe use of fluids and necessary chemical elements to maiot-ain ph> siologicil 
1 n during the erjiival period of restoration 

' rrogress of surgical tethnit 
S y types of anesthesia 

oUovs up obscnations of a piticnr after surgical procedures 

^ The gynecologist has likewise kept pace w ith the adv ances made 
'^^‘^^cal science, and his perspective has undergone a complete 
^ nge from that of twenty-five years ago The type of surgerv that 
^ now does is much more inclusive than would have seemed neces- 
^ to his preceptors For instance where it is found necessarv, com 
P tte hystcrectomv has become a usual and safe procedure for an 
perienced gynecologist This tv pc of operation is indicated in most 
^ when It is deemed nccessan to remove the uterus except m 

{jjj » Professor of GynccoIofO^ Jefferson Medical College Assistant At 
Jefferson Hospital Atten Imp Obstctncian and G> necolo 
«ilrin">>, of Outpatient Department Philadelphia L> mg In Hospital Con 
B Obstetrician and Gynecologist Methodist Hospital Philadelphia 
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young women where the adnexa and some endometrium can be i.on 
ser\ ed 

Complepe h>sterectomy may be done by two methods (I) through 
the vagina, or (2) through the abdomen In certain instances \aginal 
hysterectom> is the operation of choice, cspeciall) when one is deal 
ing with various degrees of uterine prolapse and vaginal relaxation 
Complete hj sterectomj can be accomplished with comparative safet) 
b> either the vaginal or the abdominal route bj an experienced sur 
geon, unless there are unusual techmcal difficulties present I have 
done vaginal hysterectomies for the correction of various degrees of 
descensus of the uterus or for vaginal relaxation when this method 
seemed more expedient 

ADVANTAGES OF TOTAL ABDOMINAL HYSTERECTOMY 

In discussing the merits of complete hystercctomj , I shall confine 
ni) discussion to points which I have observed from my experience 
m doing this operation by the abdominal route In my opinion, the 
principal advantages are 

1 It U a Safe Method When the Synecologut Develops and Follows a 
Definite Procedure —From my own experience gaiPed from over 200 
cases m the past three years, I am convinced that this type of opera 
non IS a safe procedure, after one has developed and practiced a dcfi 
nite technic A study which I recently reported of 135 consecutive 
operations done withm a relatively short period of time has proved 
this conclusion There was no morbidtt> or mortality reported in this 
study which could be directly attributed to the operation Since this 
report was made there have been about seventy additional cases with 
only one death which was due to pulmonary embolus on the fourth 
postoperative dav This death could have resulted from any operative 
procedure and cannot be charged to this particuHr type of opera 
non 

2 All Necessary Plashc Reconstruction of the Vagina Can Precede or 
Follow Abdominal Hysterectomy —Although plastic reconstruc-tiim o 
the V agina can follow complete abdominal hy sterectomy, I prefer to 
do the necessary vaginal plastic operation immedntely preceding t c 
abdominal operation The posterior vaginal repair conforms with our 
standard posterior colporrhaphy The repair of the anterior vapna 
w all must be approached and executed in a different manner from 
thit of the usual anterior repair since the cervix will not be a\aia c 
for fixation of the parametrium or the perivesical fascia It mH‘'t ^ 
remembered that the fixation of the perivesical fascia from above w 
control somewhat the hermation of the bladder through 

wall, and that a special type of anterior vaginal repair TUiKt w 
when complete abdominal hysterectomy is contemplated 
function has not been impaired following operation when dy suria v 
present before treatment 
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3 The Cervix Is Not a Necessary Structure When the Uterus Is Re- 
moved— The ccniT has no useful function %\hen the uterus must he 
remo\ed It is a potential menace to the indnidual and should al\\a\s 
beremoted if the opention is to bring about the best result Numcr 
‘ms clinical reports ha\e indicated the frequency of carcinoma of the 
cen ical stump Scheffej , in his report from the G\ necological Depart 
ment of Jefferson Hospital, obsened t\\ent>-one instances of cerMca! 
stump carcinoma m a series of 541 cases The occurrence of carcinoma 
m the retained ceni\ \\ould, in itself, have justified complete hvster 
ectomj In the past it has been the onl> justification for the complete 
removal of the uterus This, however, docs not seem to me to be the 
onl) or sole indication for the removal of the cervix when h>sterec 
corny IS necessarv iMv conclusion that the removal of the cervLX is 
desirable is based upon a critical anal>sis of the results following com 
phte hjsterectomj I have been interested m observing these patients 
to determine if the vagina has been shortened, if the vaginal secretion 

been changed, if unnar> function has been disturbed or if there 
basbeen an> change m the inclination toward coitus 

4 Effectual Support of the Vault of the Vagina Is Secured and the 
Upper Pelvic Diaphragm Can Be Completely Reconstructed —An exam- 
ination of the patient following operation indicates that the vagina is 
normallj long, and that the vault of the vagina is well fixed and is 
^Pported b> the parametrium and pelvic fascia In mv experience T 
ba^e not observed a prolapse of the vaginal vault, nor a vaginal ever 

This, It would seem, is a logical result of the procedure used 
and I doubt if vaginal prolapse would ever occur if proper attention 
'Vere given to fixation of the parametnum at the time of operation 

5 The Biology of the Vagina Is Norma! Following Complete Hysterec 
omy— From a careful study of patients following complete hvsterec 
tomv , It has been observ cd that the biology of the v agma has remained 
iionnal Although these studies are not complete, there has been even 
indication that the moisuire, flora, chemical reaction and epithehum 

the vagina have not been altered appreciablv b) removal of the 
I beheve this observation to be very important As a matter 
lact, It should refute the concept that the cenical secretion is essen 
maintenance of normal vaginal ph> siology 
The Sexual Function of the Individual Is Adequate —Information 
niished by patients after complete hysterectomy indicates that the 
mal function of an individual is not impaired bv this operation 
observations bear out the conclusion that, except for the im 
Possibiht) of pregnancy , no ill effect should result from complete hy s 
rectom) Since the vagina has not been shortened or its biologv 
mged by removal of the cervtv, it should be adequate as an organ 

* copulation 

Complete abdominal hysterectomy is technically a difficult opera 
''bich requires the skill and abilitv of an experienced w ell trained 
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g> necological surgeon I believe thit it is n generally recognized fact 
that gynecological surgery is a highly specialized field m medical prac 
tice, and for that reason it should be undertaken only bv those who 
are thoroughly familiar uith all phases of gynecology An accurate 
diagnosis of the condition of the patient, and the resulting selection 
of the method to be employed at operation, are wholly dependent 
upon the surgeon s knowledge and experience m gynecology, unless 
he possesses these requisites, he should never attempt this type of 
operation Most of our hospitals are now equipped with adequate 
facilities, but unless the surgeon has been properly trained, this equip 
menc is of no advantage to the patient 

Because gsnecological surgery is a specialized field, thorough and 
special training is warranted for the indnidual who plans to do this 
type of work There arc thousands of potential surgeons training m 
hospitals throughout the United States todav whose ingenuity and 
capabilities are not being fully and properlv utilized This is due 
partly to the pretaibng practice of limiting the duties and responsi 
bilities of assistants and residents to such an extent that they have little 
or no opportunttx to obtain any actual experience m complex surgei' 
Unless we tram these assistants and residents m our hospitals to do 
what IS best and necessary in surgerx, our responsibihtv has not been 
fulfilled 

As previouslv stated, an experienced gynecological surgeon should 
encounter no unusual difficulties in doing an abdominal complete 
hvstcrectomx 


PREPARATION OP TH6 PATIENT 

Where examination of the patient has disclosed that the pelvic con 
dition IS obscure, a urological survey should be done and an x rav 
study made of the large bowel before admission to the hospital The 
puicnt should be admitted ro the hospital at least fortv eight hours 
before the operation Upon her admission, she should be given sccla 
lives to induce rest, and a low residue diet to maintain normal meta 
bolic processes Blood counts, urinary functional tests, and a survey 
of circulatory function should be routine, and any other more com 
plex studies should be made as necessary 
A few hours before operation a small enema should be given t® 
facilitate emptying of the colon No effort should be made to empt) 
the intestines with a laxative, since this would have a tendency to 
cause bowel dysfunction following operation 
Immediately before the operation a sedative should be given the 
type depending somewhat upon the anesthetic to be used I 
fractional spinal anesthesia, whenever it can be used It is usually a 
ministered in small, effectual doses at intervals which can be 
mined during the course of the operation This type of anestheti 
gives good and adequate relaxation, prevent dangerous depression 



TECHVIC FOR COMPLEIF lUSlERECTONn 129? 

the blood pressure, and allows for careful and deliberate surgical 
technic 

Immediatcl} before operation the patient is placed on the operat 
mg table and the \agma is cleansed b) scrubbing, as in mans g\ne 
cological procedures This scrubbing is follow cd b\ the use of some 
antiseptic, prefcrablj a 1 1000 aqueous solution of zcphiran This is 
followed b> an\ necessary \aginal plastic procedure 
A self retaining catheter is placed m the bladder, which is allowed 
to remain there for se\cnn-two hours following the operation This 
allows for continuous drainage of the bladder and was done ongmalb 
because it was thought that injuries to the bladder and the ureterc 
could be recognized early if tliej occurred Tear of inpinng the hlad 
der and ureters has proved an unnccessar> indication for the use of 
the continuous!} -draining catheter, but we hate continued to use it 
because we think it decreases the ncccssitv for nursing care The 
catheter also atoids immediate postopcratit e bladder dysfunction and 
immediate postoperatue morbidity due to it 

TECHNIC 

After preparation of the \ngina, the patient is arranged upon the 
operating table in a 15 degree Trendelenburg position, and the ab 
domen is opened by a right paramesial incision Where possible, a self 
retaining retractor is used to facilitate exposure of the abdominal con 
tents Ordinarily, the use of abdominal packs is atoided but they are 
sometimes necessary The uterus and its adnexa are coinpleteK freed 
‘torn other structures in the pelvis and abdomen by sharp dissection 
taxis before begmmng the removal of the uterus To facilitate 
manipulation of the uterus, some implement for traction must be util 
Either clamps on the sides of the uterus or a tenaculum forceps 
|nav be used A tenaculum forceps has some advantage because it cm 
e held fanher away from the field of operation 
Ligatures arc placed on the round ligaments 2 cm from the uterus 
c amps are pheed on the round ligaments proximal to the uterus, 
each round ligament is separated from the uterus between the 
^Sature and the clamp The bladder peritoneum is then incised from 
® right to the left side, using the incised round ligament on the 
t side as the beginning of the bladder peritoneum dissection The 
Parian ligaments, or the infundibulopelvic ligaments, are then ligated, 
not^A^f”^ 'apon whether the uterine adnexa are to be conserved or 
. After placement of these ligatures clamps are fixed on the broad 
j|oainents to control all reflux bleeding from the uterus The broad 
then dissected on either side between ligature and clamp 
I uterine vessels are exposed by careful dissection of the broad 
ij uear the position of the internal os of the cervix A hgature 

to^ uu the uterine vessels on either side Special care is exercised 

u place this hgature in the parametrium and not m the mv ometnum 
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After ligating the uterine vessels a clamp is placed above the 1 ^ 
ture to control reflux bleeding from the uterus and the uterine v 
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■iels are then cut directK across pcrpendicidar to the nMs of the vessels 
Then the parametrium is separated from the side of the uterus, mesial 
10 the hcature Usually about 1 5 cm of chc uterine \essc\ is exposed 
I»\ dissecting the parametrium before an\ bleeding occurs As dissec. 
non of the uterine tessels continues, a second, and sometimes a third 
ligature uiU be neccssart to control all bleeding from them Actu- 
alK the parametrium containing the uterine vessels is dissected from 
(he side of the uterus as far as is ncccssarv The fascia avhich lies Over 
the cer\i\ is separated from the cervix bv dissection and the fascia 
and bladder arc then pushed from the cervix and upper vagina as far 
av is nccessar> With this procedure, the ureters drop well out of the 
«ai and there need be no fear for their in)ur> After the uterine \es 
sels on both sides hav c been separated, traction on the uterus vv ill ex- 
pose the uterosacral ligaments, these are heated and separated from 
fhe uterus 

After ligating all the vessels to the uterus, and the separation of all 
(he fascia from the cervix and upper vagina traction on the uterus 
fh upper vagina so that the cervix can be palpated 

nrough the vatiina If dissection is adequate the uterus is separated 
torn the vagina with a knife The incision must be made bv cutting 
to the axis of the vagina, or unusually free bleeding 
WU develop m the meued vagina and parametrium The idea m 
fl”^^*tig the uterus from the vagina as described is to avoid cuttmu 
rough blood vessels which have not been previous^ ligated 
After removal of the uterus all vessels arc rebgated and the vaginal 
anal is dosed With a continuous suture of fine catgut placed very 
‘g (Iv and in &uch a wav that the vaginal mucosa is inverted into the 
agmal canal so that all raw edges of the \ agina are approximated It 
unpcession that proper closure of the v agina is one of the im- 
portant details of the operation as 1 do it 

(^undliganients the utero ov amn or the mfundibulopeU ic bga 
uterosacral ligaments are attached to the vault of the 
gina b\ pulley sutures (right and left) which are fixed in the an 
posteriot vaginal walls and the paravaginal fascia These 
^ ”'PPrnviiTiate all of these structures support the vagina and help 
cover the exposed pehic surface All of the depentonevl 
\ in the pelvis are covered v\itl\ peritoneum and onlv one 

IS exposed in the peritoneal ca\ itv 

(he ^ chromic catgut for all ligatures throughout 

5 and smaller catgut for peritonization of raw surfaces 

of c/ ® ^dv antage w hen placing ligatures and the use 

j. (s meticulooslv avoided on structures which are not to be 

The vaginal cuff is usuallv exposed and manipulated bv the 
h. ° forceps and placed so that no remiming tissue is injured 
'crushing VMth clamps 

c abdomen is closed by approximating the peritoneum with No 
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00 chromic catgut, and tlic fasaa ts dosed in a routine manner The 
time, trauma and immediate blood loss during the operation are no 
greater than for any other type of abdominal operation The immedi 
ate reaction of the patient to the operation is surprisingly slieht and 
would seem to be no greater than occurs with any other major g>ne 
cological procedure 

Under spinal anesthesia there seems to be a frequenth marked de 
pression of blood pressure at the tune « hen the parametrial structures 
are being isolated and ligated This reaction uhen observed is con 
trolled by the use of mtrasenous fluids, and without anv obsiouslj 
bad results to the patient 

This technic has been outlined somewhat m detail Each gyne 
cologist will no doubt have his own concept as to how an abdominal 
complete hysterectomy should be done The important steps in the 
operation as I do it are, first, the avoidance of the use of clamps on 
structures which are not to be remO\ed, second, the separation of the 
uterine vessels from the side of the uterus, third, the meticulous do 
sure of the vagina, and fourth, the fixation of the parametrium and 
other structures to the vaginal \auU, and finally, the use of fine cat 
gut throughout the operation 
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INFLAMMATORY DISEASES 


Cermciks is an acute or chronic inflammation of the endoccr\ix, 
the portio ^aglnalls and deep cervical tissue LsinlK all three regions 
are involved 


Acuie Cervicitis —Etiology — An> pathogenic bacteria can infect the 
cerviv The most common offenders arc the normal inhabitants of the 
'aginal canal where, as a rule, a wide vanetv of streptococci mav be 
Gonococci are not mfreqiientl) the cause of cervicitis al 
t ough this IS noted more commonly m clinic practice 
Bacteria usuallj gam a foothold b^ trauma The nulliparous v oung 
patient todav generally starts her infection bv using various tampons 
to absorb menstrual flow This traumatic agent has gu en rise to more 
cenical infection in young women than an> other means of mjurv 
A he most common cause of cervicitis m parous individuals is labor 
3ti aelucr) In the most normal pamintions mucous membranes arc 
tlilatation and further injured as the passenger moves 
rough the cervical canal Operative obstetrics may also contribute 
cervical injur> and hence to infection Thus through childbirth the 
injured and subsequentl> infected or be infected as an 
over-all picture of puerperal sepsis of varving 
, ^^^orations lead to chronicit> m the infections bv carrv imr 

* organisms into deep tissue 

onorrhea is a third cause of cerv icilis, bemcr introduced almost 
alua>sb> coitus 

In the acute stage the ccrviv appears red and 
"^Ah a profuse mucopiinilent discharge issuing from the 
cell A show offending organisms, leukoevtes, epithelial 

and^ f mucus Patients with acute cervicitis complain of leukorrhea 
I gonorrhea is the cause thev also note vulvovaginal and urethral 
‘^ntation 

must make a careful, orderly pelvic examination 
vuKf.^ gonorrhea involvement of the periurethral and/or 

glands will usually be manifest With these findings one 
'mpect and examine the cervix carefullj so as not to carrv 
_ ^ AO It if It is not already there Cultures should he taken 

the TV*” Abe Department of Obstetnes and G> necology. Temple Univ ersit> and 

• A ® Umversitj Hospital, Philadelphia 

Professor of Obstetrics and Gjnecolopj Temple Uri\crsit>, As 
ew dl , , ^mcian Chestnut Hill Hospital Assistant Obstetrician and Gvnecolo- 
^ Philadelphia General Hospital 
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routmely since they are far more reliable than smears for diagnosis 
of gonorrhea 

Chemotherapy gives the best result m gonorrhea Sulfa 
diazine, 4 gm a day for forty eight hours followed by 2 gm daih 
for an additional ten days, is the drug of choice Penicillin, 100000 
O’cford units every t\\ enty four hours for tw o day s although not as 
comcment to administer, seems to be reliable Oral penicillin may 
pro\ c to be equally efficacious although the necessary dosage has not 
been worked out as yet 

Local treatment m acute gonorrhea is as a rule contraindicated 
Results from chemotherapy are rapid, thus discomfort is short ined 
Douches may force the infection into the uterine canal leading to 
subsequent infection of the internal genitalia and for th's reason are 
not advised In cases m which the discharge is profuse causing macen 
tion of tissue one may introduce vaginally cither Ccepryn suppositories 
1 1000 or zephiran chloride solution m a water soluble base Naturalh 
the general hy giene rules for gonorrhea must be enforced dunng the 
active treatment stage 

Acute cervicitis of nongonorrheal origin is best treated by local 
therapy The \agma, portio vaginalis and cndoccnical canal should 
be scrubbed with Ceeprvn Chloride 1 JOOO (celytpyndinjum chlor 
ide) as the initial therapeutic step Next the patient is directed to insert a 
Ceepryn suppository (I 1000) c\er> night at bedtime for ten days 

Chronic Cervicihs —In a \ ery high percentage of cases of acute ccr 
> icitis the disease progresses to a chronic state causing Icukorrhea the 
most frequent of all gy necologic complaints. 

Etiology —Although it is often difficult to pro\ e (e\ en by culture) 
gonorrhea may be the cause of this lesion Afore commonly chrome 
cerMcitis follows injuries from delivery or the continued use of tarn 
pons for absorption of the menstrual flow Instrumentation or the stem 
pessary is an uncommon cause Whatestr the modus opcrandi ma\ be 
one of the streptococcus or staphylococcus groups will usuallt be the 
battenil agent There seems to be httJe doubt that an alteration m 
the vaginal pH from its normal 4 5 favors growth of pathogenic bac- 
teria Maintenance of this hydrogen ion concentration n apparentn 
not disturbed in a healthy woman She may, however disturb it 
ind promote pathogenic bacterial growth by using any number O' 
wideK advertised douches or homespun solutions for feminine h\ 
giene An unhealthy vagina can thus be created allowing the cenit 
ro be consoanclv attacked and finally deeply infected 

Uinical Picture wide vancty of chronic lesions ma' be seen 
Ihe most difficult of all to demonstrate is the endocervical nr taw 
infection for the portio vaginalis or vaginal portion of the cervix 
appears norma! On inspection the canal when dilated is granular 
often soft A thick tenacious mucopurulent plug is seen coming tm 
the canal This material is difficult to dislodge 
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Another common chronic lesion is the so called erosion (Figs 467 
and 468) The normal epithelial covenng is gone m such instances 
and Me see a red granular appearing portio of xar\ing size iMan\ 
doctors like to call such lesions ‘ulcers when explaining the condi 
non to patients Actuallt it is more like a ‘ brush bum Mithano\er 



W^Erosion of the cemx. (From Cum< Tertbook of GMiecolog) ) 



of ^ ^ — Exoiion of the cen ts An erosion sach as this is f ainth suggesm c 
t-j but the fnabilit> and bleeding of cancer are wanting (From Cor 

Textbook of G> necologj ) 

Rete;;fion or Nabothian cysts max form folloxxmg the 
of the cerxical glands by surrounding cerxical infection 
clei^ xMth or without these small collections of 

f mucus Deep seated infection m the slands will change the clear 
cus to thick purulent material 
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Ectropwti or eicrswi (hg A69) k another chron;c cmicai lesion 
caused fay deep lacerations In such <^ses the evternal os is patulous 
and opens like a ‘ fish mouth when vicu cd u ith the usual speculum 
The endocersical canal, as ueU as part of the porno taginahs is red 
and granular The entire cervu is h>percrophic and edematous 
It IS highU important to remember that ana reddened area about 
the cera ix ma> be Carcinoma We often sec carl> cancer as a part of 
CTDiion or a singie area iooktng bke erosion There }$ nothing w d;? 
tmguish gros>;l> a benign or malignant lesion Both bleed ashen trau 
nntircd, the cancer more frcelj An> area of chronic ccraicitis that 
bleeds must be biopsied if carcinonii is to t«c diagnosed carh It js 
regrettable that man) ceraical cancers arc treated localh for uhit 
the phvstcian thinks is chronic ccnicitis We stronglj urge the free 



I ij, 4o>' A kecr^ted lud (.\CTUd itnis ConfiiMiii wnfi cn is 

<l rum Curtis fcMlioiiU of G>r>eco!pg> > 

use of liiopsN in the office Onh m this nmncr cm a correct diagnosis 
be made 

Although the af<?rcmcntjoncd Jcvjons arc nsmllv encountered i" 
women who ha\c borne children or at Icist hate i dilated hsnuen 
erosion inj\ occur m \cn soimg virgins '■oon after the luetwrcw 
Their compKinr is |cuf orrhci and cxaminaiitm under anesthesia r« 
veals X cojigeiiita! erpnon Whit thc'raiise of this tondition is rciuai 
obscure although the pH of the vagina is most like!' a fictor 

7rcaiwem-Al! chronic ccnitil lesions should be promptb 
adequtrclv treated Whether thes plav an\ pirt m the 
of cervical carcmorri't cuinot be positjvcK stated However thee 
cut resemblance of earlv carcmoim to erosion or the 
carcinoma m an erosion makes roe unhesitatiogH adv ise the trea 
and irradiation of all lesions Formed) the use of silver nitrate 
caustics, medicated timpons ami the like kept the patient under 
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ment ^ lonij time but did not "clean up the ccni\ is well is other 
methods 

A common cfTectnc method that gives quick results and is an office 
procedure is electrocautcnzition Various si7ed cauterv tips arc at hand 
for the aierage case After the vagina and cer\ i\. arc cleaned out the 
portio \agmalis is stroked with the heated cautcrv point m a radnl 
fashion from the cvtcrml os outward The treatment requires no 
anesthesia For about two weeks following cauterization the patient 
Will ha\c a heaw mucoid discharge, occasionilK tinged with blood 
^\hite \inegar douches (2 ounces to 2 quarts of water) will help clear 
the discharge and promote cpithclization In some cases the treat 
nient ina\ have to he repeated m siv to eight weeks If the ceniv 
does not heal promptlv and a biops> has not been taken cancer should 
be suspected If one is treating erosion with ectropion the cauterv 



470 Fip 471 Fig 472 

470 —The new electrode for w ider conization 

471Mndicating the mciUod of mmg the electrode le a wide etcision 
mg in all of the affected area 

' I ch hi excised cone of tissue also the remaining funnel shaped cavii> 
Cro rapidly with good inversion (R J Crossen J Missouri A From 

H S and Crossen R J Operatise G>necology 5th cd C V Mosby 


ma) be carried inside the evtcmal os where there is little danger 
a cervical stenosis In place of actual cauterv one might 
cn ^1 ^'^^bermy machine with proper attachments for not onK 
^mating the lesion but taking biopsies with a cutting loop 
edp ^ cervical lesions— be thev lacerations erosions cjsts or 

require more than cauterization or diathermv I prefer to 
at almost all of these bj conization using the technic of Hvams 
go^^d indeed surprising to see the uniformlj 

l>nif obtained with the high frequenc} electrode (H>ams’ 
- Although this minor operation mav be done in the office w e 
We r since intractable bleeding might occur Although 

IS a seen such an accident, it could happen and an office 

^poor place to treat a cervical hemorrhage 

seated infection and massive multiple lesions may make trach 
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eloplasty necessary, in -which case the Sturmdorf amputation may be 
done It IS noteworthy however, that conization is increasing in pop 
ulanty and tracheloplastj is fast being abandoned in manj clinics 
throughout the country 

TUBERCULOSIS OF THE CERVIX 

Tuberculosis is an uncommon lesion of the cervix Although it 
may be primary in the pelvis all cases seen by me have been associ 
ated with tuberculosis of the upper genital tract 

The lesion is extremely important since it is usuall) diagnosed 
grosslj as carcinoma One patient we have seen received a full course 
of radium for carcinoma of the cervix before the pathologic report 
revealed the true diagnosis TTius one must caution against treating 
any lesion and particularly those of the cervix until the proper diag 
nosis is made 

Clinically tuberculosis of the cervix appears the same as an ad 
\anced malignant rumor of the prohferame type Although the 
granuloma will bleed on the manipuhtion of examination patients 
generally gi\e no history of posicoital spotting They complain of 
leukorrhea and pain from upper genital disease 

The diagnosis is made bv curettage of the uterine canal and biopsy 
of the cervix Frequently at this time one finds evidence of adnexal 
as well as uterine disease 

The treatment is panhsstercctomv and removal of adnexal lesions 
if they are present Naturallj such radical surgery is only done when 
there is no evidence of advanced systemic disease 
CERVICAL POLYP 

Small pedunculated tumors may spring from the cervical canal or 
less commonly the porno vaginalis These fleshly, fragile red neoplasms 
are called polyps and may vary considerably m size from a few 
millimeters to many centimeters 

Symptoms —Cervical polyps are often found on routine examination, 
having given rise to no symptoms Usually polyps cause postcoital 
spotting or intermenstrual bleeding thus simulating the first symp 
toms of carcinoma of the cervix Polvps in pregnant women are often 
the cause of bleeding which is mistakenly treated as threatene 
abortion , . 

Treatment— Polyps should be removed If small they may simp y c 
excised by cutting the pedicle and cauterizing the base A tonsil snare 
offers an excellent medium for getting the base of a pedicle up m 
the cervical canal , 

All polyps should be examined histologically TVe have seen 
that w ere malignant In cases of intermenstrual bleeding ® 
has been found it is not wise to assume one has the whole , 
Curettage should be done at the same time as polypectomy m or 
to completely rule out uterine mabgmmcy 



NONMVLIGNANT DISEASES Oi THE CER\I\ 


1305 


MYOMA OF THE CERVIX 

Although this subject belongs with a general discussion of m>oma 
of the uterus, it miy present a picture of cenical tumor only. 

These tumors if large will \er} often displace the bladder markedly 
and may e\en obstruct the urethra bj pressure Pedunculated cervical 
ni)omas mav be remo\cd from below much like a poUp The laige 
ones require panhj sterectom\ , or if thc\ occur m a cen ical stump, 
removal of the entire cervix 

CERVICAL LACERATIONS 

Cervical lacerations are usualK due to childbirth The> may occur 
in what appears to be the most normal parturition, but as a rule opera- 
tive interference is the cause The energetic use of pituitar> extracts 
to hasten deliver}, manual dilatation of the cervix, forceps delivery- 
all contribute to damaging the cervix The surgeon mav lacerate the 
m dilating as a preliminar> to curettage 
Tears ma) occur an}*vvhere m the cen lx They ma} be single or 
ttwltiple, liiTuted to the cervix or thev mav travel out into the base 
of the broad ligament 

Since lacerations and infection go hand m hand the> w ere discussed 
under the heading of chronic cervicitis There remains, however, the 
car that has occurred with delivery and extended into the parametrial 
tissue Upon healing, a painful contracture develops The discomfort 
J mainly noted during coitus Treatment is none too saasfacton , 
ovvever, short wave diathermv' will loosen the scar tissue, increase 
w^ical mobiLt}’ and as a rule decrease pam Complete erasure of the 
n fiction and lacerations m the cervix per se will have a beneficial 
ect upon the extended tear into the broad ligament 



INDICATIONS AND CONTRAINDICATIONS IN THE 
IRRADIATION THERAPY OF BENIGN UTERINE 
CONDITIONS 

George A Hahn, M D * 

Irr^diaiion therapj (radium and v rav) is one of the essentuls of 
gynecology which is emplo\ ed almost as frequently as surgery When 
used properly with recognition of definite indications and contra 
indications certain benign uterine conditions ma> be treated effica 
ciousl) b> irradiation with a minimum of discomfort and loss of time 
to the patient 

It must be emphasized that radium and x raj are dangerpus phjsical 
agents which, if incorrectly used, mav produce irreparable damage 
No one should attempt to use irradiation therapy without at least a 
fundamental know ledge of the physics of radiation 
Before any patient is selected as a candidate for x ray or radium 
therapy, the same careful studies must be earned out that would or 
dmarily precede a maior surgical procedure A careful history uith 
especial attention to the possibilities of pregnancy or its complications 
(retained gestational products) must be taken A thorough physical 
examination should be done TTus should include a rectal examination 
and, of course a bimanual pelvic examination The cervix should be 
completely visualized through a well lighted speculum 
The usual laboratory studies are made, including a blood count and 
urinalysis When these studies hav e been completed a decision as to 
the advisability of irradiation therapy may be made 

In contrasting irradiation with surgery, there are differences which 
ire at once apparent Economically, irradiation is much more desirable 
The patient who is receiving external irradiation does not have to 
stay in the hospital at all while the patient who is being treated with 
local radium is ordmariU sent home after about a week’s stay The 
average pitient who has been treited surgically for a major uterine 
condition is usually hospitalized for fourteen to sixteen davs an 
then does not return to full activity for six or eight weeks The e\ 
penses of an intrauterine radium application or fractional x ray tMt 
ments are much less than those «f a longer hospital stav with its 
attendant anesthesia operating room and professional fees 
There are individuals in whom operative management i' contra 
indicated because they ate poor surgical risks Included in this group 

From the Department of Gynecology Jcffervoti Medical College and Hnsp 
tal, Philadelphia 
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ecology and Qmical Assistant m Radiology Jefferson Medical Colleg 
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^'ould lie the aged pitient with *1 poor hfe cxpecnncj, the obese 
'miiin in uhoni operation would be difficult and dangerous, and 
chose mdi\ iduals w itli s\ stcniic diseases such as dnlietes cardioa asculo- 
renal disease, blood dvserasns and the like It nn\ he ps\ chologicall> 
hazardous to operate upon certain patients Ordimril\, howeser. one 
should not be persuaded b\ the referring ph\ sicnn or the patient (be- 
cause of fear of operation) to treat a case radiologicillv if the case 
'lere better treated surgicall) 

On the other hand, the patient ni3\ be encountered who is men 
tall) a \cr) poor subject for irradiation Such a patient ma\ base 
heard tales to the effect that radium alw a> s produces frightful burns , 
that \ ra\ causes insantt\ or that \-ra> makes one grow old fast If 
careful explanation of the true facts proves fruitless it mav be judi- 
cious to emplo) surgerv even though all indications would be toward 
irradiation as the treatment of choice 

J're^iivjcy is an absolute contraindication to irradiation because of 
the danger of injurv to the fetus and the possibilitv of inducing an 
abortion except when cenical carcinoma is a complicating factor 
•n the patient with a s\ mmctncallv enlarged globular uterus even 
"Jth a historv of fairl) regular cvciic bleeding, it is important to 
f>htam a biologic test for pregnanev before diagnostic curettage is 
3nd before anv form of irradiation therap) is instituted 
Ihe largest group of patients have excessne lagnitil bJeednig as a 
common s)Tnptom This mav be caused b\ fibromjoma uteri, filirosis 
(metropathia haemorrhagica) or mav be due to bleeding without 
®monstrable patholog) (so called functional bleeding) 
bverv patient with excessive or irregular vaginal bleeding as a s>mp- 
must be considered a candidate for malignancj , cither fundal or 
epical It is unfortunate that pain is another infrequent svmptom in 
ociation with vaginal bleeding, since women will demand treatment 
t Pamfvd conditions but will dclav seeking advice in respect to 
^3gmal bleeding Until the presence or absence of carcinoma is prov ed, 
to bleeding may be assumed to be benign in origin This fac- 

^'^creasingl) important with the older age group In order 
out rnahgmncv, it is imperative that a diagnostic curettage be 
tho^ or at the time that irradiation therapj is instituted A 

rough curettage must be performed since small areas of carcinoma 
IS n if T superficial or suction curettement js relied upon It 

if curet the cen ical canal carcfullv in all instances and 

this ^ suspicious in appearance a biopsv is taken from 

^ The study of the vaginal smear, stained bv the Papanicolaou 

being used more frequently and is prov ing to be a v aluable 
■nc diagnosis of malignancy of the female genital tract by call- 
nrr. the possibilitv of Its presence, which must then be 
biops, or curettage 

term fw/ctioiial bleeding refers to that tv pc of excessive liter- 
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me bleeding for which no apparent systemic or local cause may be 
found This may occur in any age group, and is thought to be due 
to endocrine disturbances In the younger patient (adolescent and earh 
reproductive period), all examinations and studies (including basal 
metabolism, and oftentimes blood and urine hormone determinations) 
should be done If hormonal therapy does not prove effective and the 
vaginal bleeding continues, m the rare case it may be necessary to in 
stitute radiological treatment In the Jefferson Clinic, we prefer to use 
radium It is wise to use less than 600 mg -hours of radium so that 
the danger of permament castration will be minimized In the older 
age group (premenopausal or menopausal) when mabgnancy has been 
ruled out by curettage, it js advisable to use a greater dose of radium 
so that a permanent cessation of the menses w ill occur In our cases 
we employ one (or two in tandem formation, depending on the depth 
of the uterine cavity) radium capsule(s) The filtration is 1 5 mm of 
platinum and I 0 mm of black or pararubber tubing The radium is 
usually allowed to remain so that a total dosage of 1800 to 2400 mg- 
hours IS received b> the patient 

Fibrosis uteri (metropathia haemorrhagica) is common in the fourth 
and fifth decades of life Patients with this condition usually menstni 
ate excessively and occasionally have associated mrcrmenstrual bleed 
mg The average patient in whom this diagnosis is made has had 
fairly numerous pregnancies, either full term or otherwise On exam 
ination, the uterus is found to be uniformly enlarged, oftentimes 
boggy, heavy and sometimes retroverted The degree of enlargement 
IS usually not excessive Here, the treatment consists of diagnostic 
curettage, and if no submucous myoma is discovered, an intrauterine 
radium application is given We usually administer 1200 to 2400 mg- 
hours of radium depending on the age of the patient and the depth of 
the Uterus At the same time, any necessary vaginal plastic procedure 
IS carried out 

In the Jefferson Clinic, whenever radium is used to treat vaginal 
bleeding due to a supposediv benign uterine condition, a rapid (four 
or twenty-four hour) pathological report is requested on the mate 
rial removed by curettage so that if unsuspected malignancy is dis 
cov ered a greater dose of irradiation may be administered preliminary 
to surgical extirpation at a later date, as in the case of fundal carcin 
oma jE^ernaf irradiation is usuaify not empi’oyerf rrr •unr- 

tional bleeding or fibrosis uteri (metropathia haemorrhagica) m our 
dime , 

Fibromyoma uteri may be treated quite successfully by means o 
irradiation With this type of tumor a nicety of judgment is necessary 
m order that the treatment given may be the one that is best suite 
the welfare and comfort of the individual patient 

The age of the patient must be given careful consideration 
fibromy'oma may be influenced by small doses of irradiation, but i 
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almost al\va)*s necessary to produce irradiation castration in order to 
achieve the best results of treatment. Obviously, in the woman under 
fort)*, this is undesirable. Myomectomy may be possible, and if so a 
functioning uterus can be prcser\*cd. If hysterectomy is deemed nec- 
essar>*, ovarian function may be conserved so that menopausal S)’mp- 
toms may be postponed or lessened. Young patients with fibromyoma 
uteri should not receive irradiation therapy unless absolute contra- 
indications exist for surgical management. 

It may be impossible to make a definite diagnosis m certain patients 
because of difficulty in performing satisfactor)* examination. This may 
be true in extremely obese patients and in the occasional patient when 
^ ovarian enlargement simulates a uterine irrcgularitv' or enlarge- 
ment. 


If in doubt, exploration should be done so that an accurate diag- 
is made-even if irradiation therapy is eventually used. 

The patient may have fibromyoma uteri which could be properly 
^ted by irradiation, but because of associated cysts or neoplasms it 
be wiser to treat the entire pelvic condition surgically. Fibro- 
^yoiw uteri should never be regarded as the sole cause of vaginal 
bleeding until an accompanying adenocarcinoma of the endometrium 
been ruled out. Twenty-five to 35 per cent of fundal carcinomas 
p* hbroids associated with them. 

• when caused by pressure may be a contraindication to 

'ftadmion. If the pain is slight and the tumor is small, a trial of 
j^dmion may be given. If the treatment is unsuccessful, surgery’ will 
utilized later on. If the pain is severe, it is best to treat 
* condition surgically, without any trial of irradiation. 

^ution must be used in using radium m the deeply retroverted and 
of Adequate drainage may not be possible, and the chances 

p.^^?^^uent pyometra will have to be borne in mind, 
ibroid tumors with calcification, as detected by x-ray, do not re- 
^nd well to irradiation, and if pressure s\'mptoms are present, they 
^b^d be removed surgicaUy. 

he ireely^iijovable, pedunctilated, siibserous 7nyo7rta should always 
removed by operation, for at any time torsion may occur and 
acute abdominal condition. Pedunculated submucous 
br^d uot suitable for irradiation unless there h an exceptionally 
n- present, since serious infection may result. This is 

perf tumor that is frequently not diagnosed until curettage is 
Occa^^ t curet detects the irregularity in the uterine cavity. 

Pj^'onally the site of implantation is low and the submucous tumor 
C-Vd vaginally. If this type of tumor is irradiated one may 

ulce'^^*^ Persistent foul-smelling vaginal discharge to result, due to 
infection, as noted. When this takes place, operative 
Sy .necessitated, after the subsidence of the acute infection, 
’^er)' is advisable when degeneration of the 7nyovii is suspected. 
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This ma\ be evident b> softening and tenderness of the tumor An 
other clue is an elevated sedimentation rate m the absence of fever 
leiil ocv tosis pelv ic inflimm-itorj disease or coexistent infection 
Whenever the historv indicates that a uterine tumor has increased 
rapidl> m size surgerv is preferred since the rapid growth may be 
due to sarcomatous transformation within the tumor The best results 
are obtained in this condition bj radical surgerv follovv ed b> irradia 
tion or if suspected primanly by preliminary irradiation therapj 
Coincidental pehic tnftainmatory disease is quite commonlj asso 
ciated with ni>omata uten If the infection is not acute there is no 
contraindication to treating the tumor radiologicallv after a reason 
able period of observation However, an acute or subacute salpingitis 
may sometimes be exacerbated bv a diagnostic curettage or even by 
a pelvic examination Bj the sime reasoning nn intrauterine appbea 
tion of radium should not be given If the need is great to treat the 
my oma complicated bv associated mflainmatorv disease external irra 
diation vv ould be the safer course The indammatorv condition often is 
unchanged by the treatment given 
Most gynecologists hesitate to irradiate tumors that are larger than 
a three to jour viovths pregnancy However if an adequate radium 
application can be made so that the entire length of the uterine cavity 
IS properly irradiated larger tumors may be treated successfully Too 
often how ever tortuosity of the canal makes the application difficult 
so that a satisfactory treatment cannot be giv en In large tumors where 
surgery is contraindicated a combination of radium and \ ray may 
prove more effective 

Corscaden^ studied over one hundred cases with tumors larger than 
a three months pregnancy, over a period of years Intrauterine ndium 
was used sometimes with the addition of deep x ray therapy In 63 4 
per cent of his cases the tumor completely disappeared there was 
considerable shrinkage in 29 5 per cent of his cases and in only 7 
cent was there no appreciable change in the size of the tumor Siir 
gerv IS usuallv emplov ed in our clinic for the larger tumors 

In properlv selected cases irradiation has certain advantages over 
surgerv in the treatment of uterine my omas According to Pohle 
fibroid surgery has a mortality of upwards of 1 per cent with expen 
enced operators and with the occasional operator this figure is higher 
Intrauterine radium has i very small mortality (a fraction oi 'i I*'' 
cent) and external irradiation has practically no mortality 

Complications arc rather unusual following irradiation whcreis 
there is usually some incidence of postoperative complications (phle 
itis wound infections and so on), following fibroid surgery 
According to Ernst® severe postmenopausal disturbances due to 
irradiation occur in less than 1 per cent of patients who have been 
treated for myomas Our impression is that the incidence of sue 
disturbance is somewhat greater 
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The results of irradiation for m\omT nrc excellent Ernst obtained 
50 to 100 per cent reduction of the tumor m 97 per cent of his cases 
(500) and m the remaining 3 per cent although the shrinkage was 
not as great the sjmptoms were completed relies cd Other authors 
report similar results 

Mention should be made of the use of irradiation m pel ic tuber 
n/lonj where the endometrium is mvoUed McIntosh^ recommends thit 
''hen disease of the endometrium alone is diagnosed hs biopsv or 
c^ettage and no s\mptoms arc referable to the tubes or peritoneum 
that X ray should he used first as a pnimrs procedure including the 
tubes m the treated fl(.ld Surger\ is preferred as a primary procedure 
m our clinic unless extensuc adhesions present adequate and com 
P etc surgers and then external irradiation is cmplov cd as an altema 
me 

Reidenberg’' reports good results by using low dosage irradiation to 
t e pituitars gland and o\ancs m patients with amenorrhea and dys 
bleediiit' He concluded from hib long term suraea 
n according to the technic of Eidel cn** had 

of rR effect upon the gencratne organs or upon the offspring 

the first generation It is not our custom to emnlos this t\ pc of 
tficrapy m the Jefferson Clinic 

aplan^ reported good results m pubertal bleedini^ h\ treating the 
Wc ha\e had no experience with this type of 


SUMMARY 

I Irradiation (\ ray and radium) is a \aluable but sometimes a 
ug^ous therapeutic agent 

study is necessary prior to instituting 

IS more economical and less time consuming than 

^ Sjstemic disease may contraindicate surgery 
^ regnancv contraindicates irradiation therapy except as noted 
must fi patient With Xaginal bleeding the presence of carcinoma 
form considered Diagnostic curettage must always be per 

ir.»- j prior to irradiation theraps or carried out at the time of the 
mttnded tadmm application 

thae ^^‘-tional bleeding and fibrosis uteri (metropathia haemor 
S * 7^1 successfulK treated by irradiation m most instances 
ate j 'itid contraindications for treating fibromvoma uteri 

fn,-r and the satisfactors results from treatment have been 

^uuented upon 

f„- f made of the treatment of pelvic tuberculosis and dv s 

lonal uterine bleeding by means of ^ ray 
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backache in women and uterine 

RETRODISPLACEMENT 
Milton L McCall, M D * 

B^clache is one of the most common complaints of womankind 
Hve fact that there ha\ e been o\ er 500 articles' m ntien m the Eng 
Iish literature on this sub}cct during the past four decades is clear 
evidence that this sjmptom has caused a great deal of concern and 
speculation among the members of the medical profession Even so, 
tfijss)iTiptom IS often dismissed lightly or ignored cntirclj 
Through the centuries the presence of backache m the adult female 
nas almost ahvajs been attributed to some disorder of the rcproduc- 
five organs This idea dominated medical thought until the early part 
of the present centur) when the specnltv of orthopedics, making 
peat progress under such leaders as Goldrhwait and Lovett gave 
'opwl etplanations for this sv mptom m manv cases The pendulum 
onnought then swung aw a> from the g> necic point of v levv and man) 
TA believed all backache to be orthopedic m origin 

about a controversv between two schools of thought 
'ihich led to a certain degree of confusion which still exists toda> 
ve may be quite certain that the true answer lies between these two 
extreme points of view 

known that backache m women may be due to or- 
opedic causes such as disease of the sacroiliac joints, subluxations 
nnntis, postural defects trauma, abnormal conditions of the feet and 
^isease of the pelvic bones and vertebrae themselves, to mention but 
1 rj cognizant of the fact that neurologic diseases, uro 

Offic disorders, rectal and other gastrointestinal conditions as well as 
Tk conditions and focal infections may cause this symptom 

t there are certain w ell defined gynecologic conditions which give 
^o^plamt IS unguestionablv true 
nis discussion will be confined to the backache met with m ob- 
icTf gynecologic practice In such a study all of these etiolog' 
3 actors must be kept m mind and it must also be recognized that 
cn a complaint may arise from any number of combined causes or 
'coexistent factors 


OBSTETRIC ASPECTS OF BACKACHE 


“^'"9 Pregnancy —Pam m the back is not infrequently experienced 
mg pregnancy and may occur at any time during gestation al 


Q, Demonstrator in Obstetrics Jefferson Medical College Assistant 

Obstetrician Philadelphia General Protestant Episcopal and 
Hill Hospitals Philadelphia 



in4 


MILTON L McCALL 


though It JS more common dunng the latter months While it may 
be severe thiss)mptom ts usually an annoy mg pain «hich adds to the 
vicissitudes of the woman growing great tilth child It is often alluded 
to as pressure pain and more often than not nothing is done al out it 
Eveept for those cases of pyelitis of pregnancy and the lesser degrees 
of ureteral obstruction which gne typical renal pam and tenderness 
and vihich is usuallv unilateral almost all back pam during pregnancy 
IS originated in the back itself although recently a few cases of slipped 
mterv ertebral disk hav e been reported ® The most common ctiologic 
factors are relaxation of the pch ic joints faulty posture the gradual 
changing of the center of gravitv of the bodv and fatigue 

Relaxation of the pelvic joints alone rarclv causes backache for this is 
a phvsiological process which commences early in pregnanes and 
continues until the sixth or seventh month Hisaw^ and others have 
shown this phenomenon to be due to the influence of a hormone pres 
ent during pregnancy called relaxin However it nn> readily be 
understood how any added force or strain could more easily have an 
exaggerated effect upon these jomts which hue become widened and 
more mobile because of the attenuation and increased phabihiy of the 
ligaments Thus poor posture xvhich is extremely common among 
women may have a profound effect upon these loosened joints and 
bring about the added strain xvhich is followed shortly by muscle 
spasm and finally by pam The sacroiliac joints are often affected be 
cause they bear much of the weight of the bodv and are intimatelv 
assocuted with the stability of the pelvis The other common site or 
backache during pregnancy is in the himbosicral region where an 
ever increasing change is taking place as the uterus enlarges and the 
center of gravity of the body is gradually shifted forward A 
pensarory lordosis develops which puts added stress on the lumbo 
sacral joints and their attachments and when accompanied by puor 
posture ^jbby mvscuhture or obesitj (espeaa))} m mtiltiparac) any 
overt action is lil eh to citisc abnomnl motion of the relaxed joint 
With the resultant spasm and pain Sheer fatigue is an important factor 
m any kind of backache and m pregnancy it commonh initiates the 
vicious cycle mentioned 

Postpartum —Backache following pr^nanev is even more common 
than during gestation While there niay be tnnsient discomfort 
mediately following delivery this almost alwavs disappears shortiv 
The wsvial backache occurs one or two months follouitic' deliverv an 
may be sacroiliac or lumbosacral and commonlv is worse in the eve 
mng m the presence of fatigue W hile g> necoh gic conditions may 
at fault such as residual parametritis extensive lacerations and re a a 
tions or marked retrodisplacemcnt of the uterus it seems singu ^^) 
true that these states rarely cause the typical postpartum backac 

The relaxation of the joints disappears to a great degree 
four weeks following delivery but it is quite certain that they n 
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completcls return to nornni Almost imirnbK postpamim btckiche 
IS secondirj to a sequence of c\cnts Besides some residinl joint 
changes and the back strain rcsultinij from the pre\ lous eompensitors 
lordosis there is also abdominal relaxation 1 abor ma\ ha\e been a 
se\ ere tax on the p iticnt’s phx sical xtrcnqtU and this has been follow ed 
hi a period of complete bed rest w Iiith makes for generalized mus 
cular weakness She then arises and gO(» home to new and greater 
rKponsibilitics than she has c\er before experienced The care of the 
child means longer hours on her feet, more bending and lifting and 
a frequently interrupted sleep Therefore a state of chronic fatigue is 
h k ''kicli leads to poor posture, muscular spasm and finally 

Treatment— It is quite esidcnt that most obstetrical backache is or 
thopedtc or local m nature Too much stress cannot (ic laid upon 
t e takinq of a careful history as to prcxious mjurv or disease of the 
spine peU is or lower extremities That c\cr\ pregnant woman should 
21 e her back examined there can be no doubt During the routine 
prenatal measurement of the pels is, the length of the lower extremi 
should be comptred and the arches of the feet tioseix inspected 
n this wav anv condition tliat max possiblv cause difficulty as the 
rcss and strain of pregnancy is sloyyK added max be known before 
•nptorns arise The addition of a lift m the shoe to compensate for 
ifior discrepances in length of the legs or of arch supports xvhen 
(^^pscrall) in cases of acquired fiatfoot) Ime frequently re- 
ftf j L ^ *rhe follow mg points arc important m the treatment 
>oth prenatal and postpartum backache 
ni Pr^ocFDUKFS —General measures include the foUoxxjng 

sisti of good posture (2) Axoidmce of fatigue b> in 

the*d^ "T^cquatc sleep each night and rest at stated interxals durmtr 

den 10 A M , 2 p M and 5 pm for thirty to sixty minutes 

rhe need Long automobile rides or other trips of 
lift! should be discouraged (3) A^oldance of strain such as 

cise'^Th reaching toward high places or any violent exer- 

he greatest care should be taken during delix ery in handling 
tinder anesthesia (4) Avoidance of excessive u eight 
IS mandatory during pregnancy, it is especially impor- 
Spp postpartum period to avoid this cause of added strain 

— 1 Abdojmnalpehic support In the more severe 
pQj^ tthich simple measures are not sufficient, a mechanical sup- 
peli/^ greatest value In the pregnant woman it protects the 

rular^ fj^om overmotion and with this prexention of strain mus 
much less likely to occur Simple strapping 
Tritat tape may be sufficient but it is temporary and often 

maternity belt or corset is the device of choice 
fronr ^ a should extend over and above the lumbar region, the 
and back of the belt being of firm fabric and its sides of elastic 
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or adjustable tvith laces In the postpartum case a similar support nu) 
be used, a special type being avaikble for sacroiliac disorders (Fig 
474) 

2 Heat, massage and diathermy are valuable adjuncts to rest and 
support as these relieve muscular spasm 

3 Complete bed rest is rarely necessary but on occasion complete 
immobilization in bed for a few days is of great value The placing 
of boards under the mattress is practiced by some with success 

4 Drugs The usual doses of salicylates and mild sedatn es are of 
transient value as symptomatic treatment Occasionally the injection 
of a joint with 0 5 per cent novocaine gives complete relief in a stub 
born case 

5 Orthopedic consultation should be obtained m all sev ere cases 


Fig 473 — Ambro maternity < 


r 474 -Ambio sacro iliac belt 


THE GYNECOLOGICAL ASPECT OF BACKACHB 
It is estimated that one out of everj four patients ^ isiting a g>Ti 2 
cologisr. cotaplims, a£ ba/ilachit® "bfet ai\ wt tUesfi are due to gyn^ 
cologic conditions to be sure but a significant number are It is tme 
that gynecologic cases almost always have other svmpcoros 
backache, in fact, it is quite rare for a patient with real pelvic diseas 
to complain only of backache per se a A 

Causes —Gynecologic backache is charactensticall) ^ diffuse in> 
line pain m the region of the sacrum although ic occasionally ® ^ ^ 
lumbosacral junction Ic almost never goes higher than this an 
very rarely a umlateral pam It is generally conceded® that , 
stimuli from the female internal reproductive organs are conne 
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the tenth thoracic to the first lumbar nerves and the second to 
fourth sacral nerves The pam from these fibers is referred along the 
somatic nerves from the same level of the spinal cord The somanc 
wrres from the abov e mentioned cord lev els arc distributed ov er the 
sacral region which gives anatomical credence to the existence of 
gynecologic backache True gvnecologic backache is produced either 
bv infiltration traction, congestion or direct pressure * 

InfiltraUcn or induration of the pelvic structures is a common cause 
of backache This includes inflammations, cspeciallv those inv olv mg 
the utcrosacral hgaments which is often secondary to chrome endo- 
ccmcitis It also includes mahimancies of the cervix fundus or ad 
nexae and cndometnosis which frcquentlv causes great induration in 
the cul-de sac of Douglas and the utcrosacral hgaments 
Traction with subsequent pain in the back may be caused bj large 
^ors when associated with adhesions It is charactensticallv true 
however, that large symmetrical tumors which ride above the pelvic 
hnin rarelv cause backache unless adhesions are present and traction 
upon them takes place Heavv pvosalpinx or hv drosalpinx haneing 
tiowTi into the cul de sac exerts an abnormal pull on the broad liga 
meats Vaginal relaxations, cv stoccle and rectoccle caused back pain 
“^75 per cent of one senes of cases® Partial prolapse of the uterus is 
* cause of backache produced bv traction but this sv mptom 

® seldom seen in cases with complete procidentia probablv because 
e ligaments and fasciae are attenuated to such a degree that no real 
ension is present at that stage Complete recrodisphcement of the 
^enis and prolapsus of both adnexae into the postenor cul de sac 
occasionallv produces enough traction to cause backache A pendu 
abdomen with a strained forward position of the mtra abdominal 
organs causes backache at times 

^emgenton was thought by the older wnters to be the most com 
on cause of backache m women Trulv it is seen most commonlv 
n^cnstruation or the premenstrual penod Congestion is pres- 
wel!*” inflammatory disease, especially in the acute stage, as 

j ^ some pelvic tumors and in some cases of complete retro* 
^be uterus w ith dependent passiv e h> peremia There is un 
I j V congestion in many cases of prolapse of the uterus and 

} tom T but in many of these cases there is no such svTnp* 

I ^ be safely assumed that congestion is at least a contnbut 

j-j backache m women 

"j ^ tumors, cysts, inflammaton masses and retro- 

i ^he uterus may cause back pain 

iTom Diagnosis —Sinpe it is evident that manv backaches in 

02 ted^ 5> necological m ongin whether or not they be asso- 

of pelvic disease, it is wise to use all the possible methods 

^ { otitlin diagnosis m ev aluatuig the cause of this sv mptom The 

/ 1 ® proposed by Crossen^® has prov ed very satisfactorv 
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HlSTOR^ 

} OrigDi Was ihc tusct <jf the backache e«nnectej \uth childbirth pelvic in 
fectioii aboroon operation or was Jtinmsted after traaraa or a tcmc illness’ 

2 Assoetited Syviptojm Has there l»«m any other sjinptom of gemtai disease, 

such 3s pain in the tow cr atxIonKn s agmal hteeding «>r discharge or bearing 
down sensation^ 

3 Pfogreif Has rhe backache leen conttnuuus or mtermittent’ Has n incrtased 

in scvent>^ U it sesociatcj with the mcHsrnial cycled 

4 Fffeet C‘f Previous Trejtmenr Has riac backache improted ar any rime under 

gynecologic treannenr* H not whac measures have seemed to give relief 


CXAMINATIOS 

1 LoCALIlAriOS OF Ttsc QnCkAOIt 

s Saera! iRegiow If k is a diffuse aching extending all the way across the 
back without any dehnitc tender spots a g:>necologic lesion most be 
strongl> ctinsidered If there is definite tenderness upon palpation of 
either sacroiliac region or if there :$ aggravation of the pam in chs 
arei by movement there can lie little sfoubc rhat the sacroiluc jomc is 
ar fau)r 

h (creygtal Regio/i Comnvonl> ctmplamcd of and rarelj doe to intn 
pelvic disease Ucctal exaiiitnatinn reicah rendemess in the region of 
cfi< sacrtioit'C} gcjl joinr 

c IioMiiautrjf Joint This i» apt to lie due to some orthopedic csusb 

d MiJhmibur Rcewfi Ui,uall> due to arthntis or museuhr spasm secondary 
to an orthopedic difficulty 

e Upper Lutnbir Rtgmt If central it » usuaHf due to spina! disease if 
lateral it mav he renal or due to muscular spasm 

2 Intbswxsic E^ami>ation 

a inspection of the titha and tetitbiile for signs of mfljmmition such u 
rednesit rcmlr/nrss, sMclIm/r and involvement of the ureihta, Sktot* 
or nartholin gUnds The sapnal mtroitus is carefully inspected iw 
lacerations or relaxation 

1> Pjip/rtiop} and resting the mtepmi of the ontenor and posterior vagmt! 
stalls this is cspcciall} well aided hj having the patient strain as if at 
stool in order to reveal the presence oS cystocele rcctocele or prolapse 
of the ufenis 

c Visuoli^iiDV o{ the emtr >s then accomplished with the aid of aoival e 
speculum and the presence of ans lesion such as erosion laceration 
new gr iwth or infection « searched for 

d Tf e piwsnvji pel ic eviiimnjti<m is tl»en made The posterior 

IV palpated and then the formccs on either side and above the 
arc felt for the presence of mavws or renderness An atretnpt is 
to paiparc the utcrosacraf fictaiticnts behind the cersiv cfpeem 
cases of endocerviciris lo asccitam wliether or not they 3te 
or tender the fingers are then pudicd up high behind the . 

tlicy roucfi the promontory of the sacrum to see if that portion 
spine IS render The size mobility posirion and contour or the 
IS then determined l» palpating thsr organ between the 
esrernai fingers W nh the vagiiw} finders in one of the lateral 
the alidoiTOris} hand is swept off of the vrenae cornu on toe 
m search of the adnesa this is then repeated on the other si * 

c Tl e nciiil ectmiviatwv is extremely nnoorrant and is too often n 

The low or portions of f»oail figaments and the i 

merits can often he fclr bettec this way This examination 
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valuable in eases of carcinnmt of the cervix and endometriosis and 
should never be omitted The cocc>v and sacrum cm casilj be pal 
pated for tender points bj the rectal finger 
f The co7iibined rectoiagtna! erin»injfion with the forefinger in the vagina 
and the middle finger in the rectum is the best mancuv cr for detemiin 
ing the presence of nodules in the rectovaginal septum 

If a peKic lesion is found there comes the question as to wiiether 
or not It IS a factor m the backache It must he kept m mind that the 
coexistence of a pcl\ ic lesion and backache arc not nccessanU cause 
and effect In this connection there arc three questions to be ansav cred 

1 Is the pelvic lesion one that is likcU to give rise to backache' 

2 Is the backache the t> pe that is likcl> to he caused b> the pelv ic 

lesion^ 

3 Is there anj other probable cause for the tuckachc' 

karefiillj, considered answers to these questions will aid a great deal 
•n determining whether or not the backache is of intrapclvic origin 
rreafmenf —The patient w ith a g\ necologic disease should be treated 
''ith the gj necologic procedure indicated, whether it be surger>, 
irradiation, local or medical treatment Whether the symptom of back- 
ache is present or not is of sccondar) importance when there is defi 
pelvic disease present On the other hand, in the presence of a 
necologic lesion or displacement the coexistence of the sv mp- 
ih of backache is most cniphatjcaU> not an indication for surgerj 
J'ess a causal relationship between the two can be established 
^'sts, marked relaxations and inflanimatorv masses must be 
tre'*^ H acute and subacute inflammations are to lie 

f ' chemotherapv or penicillin Wide cauterization or amputa 
the^ badl) diseased cen ix max cure the backache caused b> 
di involved uterosacral ligaments Frequent hot douches, 

crinj and Elliott treatment pre of great aid m ameliorating this 
^Ptom m the milder mfiammator> conditions 


UTERINE RETRODISFLACEMENT 

^Just as the s> mptom of backache has giv en rise to controv ers} con 
®^iolog> , so has the condition of retrodisplacement of the 
mficT ^ subject of great discussion as to the pathological sig- 
Noc existence and the mode of treatment to be pursued 

>ears ago in a great inan> clinics the mere presence of a 
uterus was the only indicition deemed necessary for the 
has 2 uterine suspension However, as pelvic examination 

l‘^he/ff!^^ ^ niore routine procedure it has been definitely estab- 
Asg "lanv retrodisplaccments cause no sv mptom whatsoever 
tc fact, in some quarters it has become quite fashionable 

operation of suspension of the utenis as an outdated 
discuss!'^® "l^>ch is almost never indicated It is the purpose of this 
UB to show that neither of these extreme points of view is 
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tenable but chat the treatment of each case must be jndjvidualiztti 
The term rctrodisplacemcnt is meant to include the pronounced de 
grees of retroversion, retrocession and retroflexion 

Type* -lletradisplacemcnts are of three mam types, congenital 
senile and acquired The congenital type is present from birth in 
about 20 per cent of female children It is quite rare for this type 
to cause any symptom whatever, since the circulation and the con 
tiguous organs accommodate themselves as development takes place. 
The normal position of the uterus m elderly uomen is that of partial 
retroversion which is a result of atrophy and relaxation of the liga 
ments and is asymptomatic Hie third type is acquired after the organ 
has previously been in normal anterior position 

The mam causes of acquired retrodisplacement are associated pehic 
disease, trauma and childbirth Pelvic inflamimtory disease with bind 
ing adhesions as well as heavy uterine and ov anan tumors, may cause 
retroversion Sudden jarring trauma occasionally causes rctrodisplace 
menc of the uterus with back pain By' far the most common ctiologic 
agent of acquired retroversion is childbirth Approvimatcly 33 per 
cent of postpartum patients have backward displaced uteri four to 
si\ weeks following delivery A number of these spontaneously as 
same the normal anterior position m a few months as the tone of the 
ligaments is again established Some are entirely without syrniptom^ 
However, m a significant number of cases there is a gradual onset of 
such discomforts as sacral backache, menstrua! disturbances and 
fatigue These symptoms are thought to be due not only to direct 
pressure and traction but also to the impediment of the return circu 
lanon brought about bv this unnatural position, w ith a resultant en 
gorgement of the uterus and adnexae fn this type of case the organ 
IS enlarged and soft with engorged blood and resembles an early pr«g 
nant uterus It as not unusual to observe large vancose veins m the 
broad ligaments, and the tubes and ovaries are often prolapsed into 
the posterior cuWc-sac with mytction and edema because of passive 
congestion Such conditions lead to abnormal funcaon and, if alloueo 
to continue, to permanent damage of these highly important s^c 
tutes Retrodisplacement is often a forerunner of prolapse of the 
uterus and sterility is not uncommon One of the most dangerous 
complications of retroversion is the development of associated pat 
ologic processes such as endometriosis, which seems to be increasing 
m frequency 

Treatment— lVc?«operar;ve— The congenital the senile and the ac 
quired types of retrodisplacement if sj mptomless should be left aion 
It is wise for such a patient to have periodic examinations or to r^ 
port if symptorws occur In those with symptoms the 
be replaced manually and a pessary, such as the easily ^ 

pessary, inserted. If sympronB are relicv'ed for three months 
sary is withdrawTi In a certain proportion of patients the tone o 
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supporting structure has been restored, the organ rcmams in normal 
snteposition, and the disability disappears Ho^^e^er in others the 
merasairain becomes retrodisplaced and the s\mptoins recur This is 

Fig 475 Fig 476 




ster principle (For descnption see text ) 

that the discomfort is due to the retroversion and that 
"^^sures failed It is in this group that surgical 
luspe Jl’® uterus js necessary to effect a cure Surgical urenne 

^ JS also indicated in those cases with associated djsease v hich 
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IS severe enough in itself to indicate surgerj For ^\omen approaching 
the menopause and for those 'whose adnexae must both be removed 
hysterectomy is the procedure of choice 
Operative —There hav e been many procedures devised for suspen 
Sion of the uterus While a goodi} number of these technics have 
been discarded there are still several in use which hate given good 
results Among the most popular operations toda> are the Baldv 
Webster the Montgomery Simpson and the Coffej A subpentoneal 
npproach using the Baldy Mcbsier principle is a technic^' which as 
\et is not widely known but which gives excellent results without 
the usual dangers and drawbacks The technic is as follows 

After anesthesia and proper preparation the lower abdomen is in 
cised in the midline as for anj intrapehic procedure The retroverted 
uterus IS elevated and held m anteposinon A vertical incision ^ to 
1 inch long is made on the posterior uterine wall its upper end cor 
responding to the mtcrtiibal line (Fig 475) This incision is ver> 
superficial only the peritoneal covering of the uterus being divided 
With a slender pair of Mayo scissors a subpentoneal tunnel is 
made m the posterior uterine wall extending to the insertion of the 
broad ligament on either side A slender long nosed curved hemostat 
is then introduced into the tunnels on either side and the antenor 
leaflet of the broad ligament is pierced (Fig 476) The round Iiga 
ment is then grasped in the hemostat at the point of its greatest 
mobility and the loop of ligament drawn back through the tunnel 
until It appears at tlie uterine incision (Fig 477 A) This being ac 
complished on both sides the loops are approximated with one or 
two sutures of fine sill linen or catgut depending upon the prefer 
ence of the surgeon (Fig 477 B) The venical incision in the uterine 
peritoneum is then meticiilotisly closed w ith verv fine catgut and the 
operation IS complete (Fig 477 C) 

It will be noted that the posterior leaflet of the broad ligament is 
not perforated so that no opening exists through w hich bowel might 
herniate nor are there exposed loops of round ligament on the pos 
tenor surface of the uterus There is much less chance of the suspen 
sion breaking down because agglutination between the uterus and 
round ligaments takes place in two long buried and scarified tunnels 
The uterosacral ligaments may be sutured together following this 
procedure if it seems efficacious This operation is also admirabiv 
suited for those cases where one of the adnexae has been i 

The usual subpentoneal operation is then done on but one side an 
the other round ligament is brought over the cornu to peritonealtze 
the raw area left bj removal of the adnexa (Fig 478) The ^ 

completel) peritonealized surface without the torsion or 
pull that occurs when such a procedure is done with a Conej 
Alontgomery Simpson suspension 
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THE TREATMENT OF HABITUAL ABORTION WITH 
ESTROGEN AND PROGESTERONE 

Norris W Vaux, M D , F A CS * ant» A E Rakoff, M D t 
INTRODUCTION 

It is frequently stated that abnormalities inherent m the germ plasm 
constitute the largest cause for spontaneous abortion particularly since 
It has been show n by a number of observers^ 234 ^ high per 

centage of aborted embryos are pathologic This concept has lost con 
siderable support as pointed out by Mcaker,^ since many of such 
pregnancies can be saved and carried to term with the birth of nor 
mal babies confirming the viewpoint of Mall* that these malforma 
tions may often result from external factors which have interfered 
with the growth de\clopment or nutrition of the embr>o 
Much emphasis has been placed m recent years on the importance 
of endocrine factors m abortion, particularly those relating to func 
tional failure of the corpus luteum and placenta A sufficient number 
of studies are now available from a number of laboratories to indicate 
that abortion is sometimes preceded by a marked fall in pregnandiol 
levels pointing toward premature failure of the corpus luteum or in 
adequate function of the placenta ® ^ On the other hand there 

are also a number of reports that m some normal pregnancies low 
pregnandiol titers have been encountered while other patients mai 
threaten to abort when pregnandiol titers are normal '' ® Fmall> there 
are the therapeutic results with progesterone like so many statistics 
on the treatment of abortion they are impossible of evaluation except 
to point out that thev arc conflicting 
In studies which we have made over a number of \ears on the 
blood and urine hormonal levels of normal and abnormal pregnancies 
we ha\ e been impressed not onlv by the high percentage of habitual 
aborters who exhibit low pregnandiol titers but even more by the 
frequenc> w ith which these are associated with diminished blood and 
urine estrogen levels Since both of these hormones are believed to 
be made b\ the corpus luteum during earl> pregnancy these findings 
would support the diagnosis of premature failure of this structure 

From the Department of Obstetrics The Endocrine Laboratory and Endo 
erme Qinic Jefferson Medical College and Hospital Philadelphia 

The material presented in this paper was read before the Brooklyn Gyneco- 
logic Society March 194S ^ . 

* Professor of Obstetrics and Head of the Department Jefferson Medical t-o 
lege Obstetrician and Gynecologist in Chief Pennsylvania Hospital 

t Director of the Endocrine Laboratorj Jefferson Hospital Assistant Demon 
strator in Obstetrics Instructor in Gynecology Jefferson Medical College 
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but Since this same type of double-deficiency \\as often noted bj us 
after the first trimester we were led to believe that the placenta can 
be quail) responsible for the failure to produce estrogen and proges- 
terone These findings have encouraged us during the past three years 
to treat our habitual aborters w’lth combined estrogen-progesterone 
therapy, despite early misgivings w hich w'c had concerning the admin- 
istration of estrogens to patients who were threatening to abort or 
miscarry. During this time there appeared a report by Hamblen and 
co-workers® that progesterone alone failed to elevate low pregnandiol 
titers and to prevent abortion, and that in a few cases the addition 
of«tnol glj curomdate did not help. More recently Hamblen states/ 
“He believe that ‘synergism’ of progesterone vvith estrogen is advis- 
able ’ and hav e employed it in the treatment of abortion 

CLINICAL AND LABORATORY DATA 

Pafienh.— The present study was made on a group of twenty-four 
"omen seen by us during the past three years m whom the previous 


TABLE 1— OBSTFTRIC HISTORIES 


"lotal number of patients 24 

Total number of previous prc|tnancies 

Aboruons . 52 

\hscatriages I8 

Stillbirths . 2 

Premature live births (did not survive) I 

Full term Uve births (all normal) 7 

Para 0 = 20 Grav 3 =11 

Para I = 2 Gnv. 4 =7 

Para II = 1 Grav. 5 or more = 6 

Para HI = i 


'0 or more pregnancies terminated m abortion or miscarriage. These 
(T gone through a total of eighty previous pregnancies 

j jj ^ from which there had resulted only seven (9 per cent) 
H fetm hving infants, despite various types of treatment in many of 
^ pregnancies There were fifty-two abortions, eighteen miscar- 
Ses and one premature baby which lived only a few minutes, 
of these twenty-four women had no living babies. Eleven 
In pregnant for the third ume, seven for the fourth time. 

.1 P^ii^nt seven previous pregnancies had resulted in abortion at 
to tenth weeks. One patient pregnant for the twelfth time 
two hving children, five aborrions and four miscarriages. 

^ne ages of these patients ranged from 21 to 36. Fourteen women 
"'« ■« than 30 jears of ago. 

detailed analysis of the family and past medical histories of these 
nifi(^^^ reveal any factors which might be of etiologic sig- 

oce. There wxre no instances in which habitual abortion or nus- 
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carnage occurred in the mother or m sisters No patients were in 
eluded in this stud^ \\ ho had pelvic tumors or other local abnormal] 
ties which might influence abortion miscarriage or premature labor 

Menstrual History and Fertility —The menstrual histones of these pa 
tients were reinarkabi) good (Table 2) and compare favorably with 
other similar groups of normal women In seventeen or 71 per cent 
of the cases no marked deviation from normal was recorded In sn 
cases episodes of hypermenorrhea oligomenorrhea or short periods of 
amenorrhea had occurred and one patient had a mild degree of menor 
rhagia 

From the standpoint of fertility (Table 2) thirteen or 54 pec cent 
of this group were able to become pregnant each time in less than 
SIX months and w ere classified as being of good fertility 

Two patients required from six months to a >ear to become preg 
nant and were classified as of diminished fertilitv while nine patients 
were considered to be of poor fertility because thej required more 
than a > ear for each conception four of these patients had been under 
treatment as stenlitv problems The percentage of patients with some 


TABLE 2— MENSTRUAL IllSrORV AND FERTILITX 


Normal menstrual history 
Menstrual irrejrutarity 
Menorrhagia 
Good fertility 
Impaired feniliry 
Poor fenility 


No Percentage 
17 71 

6 2 
1 •» 

13 14 

2 6 

9 38 


impairment of fertilitv was probabh somewhat higher in this group 
than average There was however no correlation noted between de 
gree of fertilitv and tendenev to habitiiallv abort The patient with 
sev en abortions w as married less than three j ears 

Studies Prior to the Present Pregnancy —Fifteen of the tvventv four 
patients were seen before the present pregnanev began In addition to 
careful ph> sical examination the following studies w ere made on these 
patients in as man) instances as possible Wassermann Rh factor 
basal metabolic rate sounding of the uterine cavity stud) of the endo 
metnum obtained b) endometrial biopsv or dilatation and cortTLiiSv 
urine hormone assa)s including gonadotropins estrogens and preg 
nandiol Inthehusbind the basal metabolism test Rh test and a semen 
study were made In the nine patients who were alreadv pregnant 
some of these studies had previoiisl) been made Manv of these tests 
particular!) the basal metabolism and hormone assays were repeate 
during pregnane) 

Wasserrmwi Test —The Wassermann and Kahn reactions w ere neg 
tive m all tw enty four of these cases and w ere also found to be nega 
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t>'e in all of the husbands There wis no historv of antikictit. thenp\ 
in anv of the patients 

Bjw/ — N one of our patients c\liibitcd frank clinicil c\i 
ences of th\roid d\sfunction such ns th\ rotoMeosis or tnwedenit 
e ptepregninc) basil metabolic rate m all our patients w ib \\ ithm 
e commonU accepted range of plus or nunus 15 except one in 
oni several tests averaged niimis 20 (Tabic 3) She presented nc 
met clinical features of h\ pothv roidisni and had a normal seiuin 
oesterol, but because of the h\ pometabobsm she was regarded is 
vpot )roid Onl) six patients had an average basal metabolic rate 
less than minus 5 


Table 3 SiTumrs I'luon to i iugnancx nvsvi xirivnoiicKAic 
(AVIICVGEOFTWOOR XIORF rtSTS) 

No Percentage 

P«iems tested 24 

'ithin plus or mines 15 2J 96 

JImus 20 j 4 

Less than minus > 6 25 


TUlLL 4— saUDlCS PRIOR TO PRICSWCX RU FACrOR 


Rh test on mother 
Posim e 
Negative* 

«h test on father 
Positive 
Negatisc 

'Both hnsbmds Rh p,»„„c 

patients were gravida 111 (2 abortions each) 


No of 

Cases Percentage 
24 

22 9 ’ 

2 8 

14 

14 100 

0 0 


ftmr for the Rh factor w as made m all of the tw entv - 

prev 4) In a majoritv of the cases the Rh had also been 

usl\ taken m this or other hospitals following the last abortion 
of The patients were found to be Rh positive Two pa- 
Pf>siti " found to be Rh negative and their husbands were Rh 
pj, ^hantibodv titers \\ ere made at monthlv intervals during the 
diliif T)f these two patients but no agglutination occurred m a 
I I One of these patients had a missed abortion, the other 
^horuou ^ normal liabj Thev had each had two previous 

Liirfo/iien/rm/'-The endometrium xvas examined 
"asob*^*^ P'^Tients m the premenstrual phase (Table 5) The tissue 
tamed b\ full curettage in two cases and bv endometrial biopsy 
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of at least two sites m nine patients Urine hormone a5S3> s were made 
in the same cycle 

In two of the cases an interval endometrium was found indicating 
that in these particular cycles ovulation had not occurred, estrogen 
and pregnandiol determination were also diminished in these instances 
It is probable that in some of these patients with diminished fertility 
anovulatory cycles are frequent and in two other cases late probfera 
tive changes were obtained with questionable or imperfect secretory 
function In both of these cases estrogens and pregnandiol were di 
mimshed In the other se' en instances a normal secretory endometrium 
was obtained In one instance a marked decidual reaction was noted 
and this patient was found to have been pregnant at the time the 
biopsy w as taken fortunately she carried to term 

Unne Hortnone Assays Pnor to Pregtiancy —Urine hormone assay s 
were made in fifteen cases (Table 6) A twenty-four hour urine speci 
men collected at the nudcycle was assayed for gonadotropins and 
estrogens A forty-eight hour specimen collected one week later was 
assay ed for estrogens and pregnandiol The methods which we employ 

TABLE s —STUDIES PRIOR TO PREGNANCY EXAMINATION OF PBEMENSIXUAL 
ENDOMETRIUM (BIOPSY OR DILATATION AND CURETTACE) 

No Percentage 


Number of cases H 

Good secretory funcaon < 7 64 

Impaired secretory funcuon 2 18 

Interval endomeerium 2 1® 


m our laboratory and the results obtained in normal cases have been 
published 

The gonadotropins were assayed by the mouse uterine weight 
method on an alcohol precipitate of the urine Estrogens were assayed 
on spayed mice in a carbon tetrachloride extract of the hydrolyzed 
urine Pregnandiol was detennined by the gravimetric method of 
Venning and Browne 

Gonadotropins were found to be within normal (16 to 40 mouse 
units) in thirteen or 87 per cent of the fifteen cases In one case m 
which there was also an interval type of endometrium the gonado 
tropins were diminished and in another associated with a normal secte 
tory endometrium a high value of more than 96 mouse umts was ob 
tamed We have occasionally noted such high values at the midcy cle 

Urine estrogens were found to be svithm the normal range (32 to 
100 mouse units) at both the midcycle and third week in only five or 
33 per cent of the fifteen cases Esuogens diminished below this value 
occurred m ten or 67 per cent of the cases, in four of these norma 
\ alues were noted at the midcyrcle but w ere low m the second 
men In nine of the ten instances low values were noted during t 



TRE.\TMEVr OF HAB1TU\L ABORTION 


1329 


third week, onl) one patient had a normal third week \aUie and di 
itunished midc\cle \alue 

Unne pregnandiol determinations were made in fi%e cases \'^alues 
IKS than 2 mg per twenty-four hours were considered diminished, 
and were encountered in eight of the patients In three cases no 
precipitate at all was reco\ered In four of these eight cases the endo 
nietnal findings were also abnormal In sc\en patients \alues of 4 to 12 
of pregnandiol each twenu-four hours were found 
Hormone Assays During Pregnancy —Serum gonadotropins serum cs 
trogens and urine pregnandiol were determined on mneteen patients 
pnor to the onset of treatment In three instances these studies were 
monthly intervals during the course of treatment, while 
^ e other patients lud at least one additional assa\ made during earl> 
pregnancy The results given below are based on the mitial assa> 
nude prior to the onset of treatment It has been our routine to con- 
er values less than 50 per cent of our average normal as diminished 


TABLE 6 —STUDIES PRIOR TO PREGNANCY HORMONE ESSAYS 


zonadotropint (midcyclc) 

'vithm nonnal 

Dtnurmhed 
Excessive 

^ftrogtns* (rmdcycle and premenstrual) 

'Vithin nonnal 
Dinumshed 

(premenstrual 2 a$$a>s) 

** itfun normal t t/ 

D irumshed 8 53 

cent) of tlie fifteen patients had a combined estrogen and preg 


1> 

13 

1 

1 

IS 

5 

10 

15 

7 


87 

7 

7 

33 

67 

47 

53 


—Serum was assajed for gonadotropic hor- 
Prod^ Jt^antile mice bv determining the least amount necessary to 
^°^pora hemorrhagica or corpora lutea m two thirds of the 
^he normal range previouslv published from 
fellw laborator> In eighteen cases or 95 per cent the values 

tropin nonnal range One patient showed diminished gonado- 

bniT, weeks, had an episode of spotting several weeks later 

to full term 

who!^ ErtrogCTi— Free serum estrogens were determined m 

bj studvmg the histologic response of the vagina of the 
varjing amounts of scrum Results were compared 
labor ^ '^1^^ in the period of gestation previously obtained m our 
^'minished estrogen values were obtained m 15 of the 19 
sidergd four instances were the estrogen values con 

inade within the normal range The serum estrogen values 

at approximately monthly intervals are shown in Figure 479 
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Urine Pregnandiol —Sodiam pregnandiol glvcuronidatc -was deter- 
mined l)\ the gravimetric method of Venning and Browne’^ on com 



U 

600 § 


WeeKs of /Amenorrhea 

Fig 479— Free scrum estrogen values m habitual aborters The curve indi 
cates the normal average fiec serum estrogen levels The black dots are the imual 
values in the nineteen patients studied The circles, the circled dots and the m 
angles indicate the results of repeated assa>$ on these three patients 



Fig 480 —Pregnandiol values in habitual aboners The black docs indicate t c 
initial values m the eighteen cases studied The ocher figures are the results o 
the repeated values on the same three patients who were studied for free scrum 
estrogen 

plete twentj four hour urmc specimens in eighteen cases Fifteen of 
these patients showed pregnandiol levels which were diminished to 5 
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percent or less of the nornnl expected \'iUic for the period c)f gesti 
lion The repeat assays on three piticnts are also shown in Figure 480 
Previous Treafment —Nineteen of the twcnt\-four patients receded 
proph) lactic trettment in the hope of presenting abortion during one 
or more of their prcsious pregnancies (Table 7) In addition to in 
creased amount of bed rest, thcrapv consisted ot administration of 
thsroid estract, sitamm C or mjettions of progesterone Mans of the 
treated patients rcteis ed a combination of thcraps T reatment of this 
Imd s\ as administered in at least thnts-tsso of the eights prcsious 
pregnancies In tssent) one of the pregnancies it is knossn that pro 
gesterone ssas gi\ en biwceklv bs injection In onl>’^ clescn of the eases 
'US the dosage known tti be 20 nig or more per sscck None of the 
patients treated with progesterone m prcsious pregnancies earned to 
term It is of interest that one patient who had had clesen prcsious 
pregnancies aborted during the third, fourth, fifth and sixth preg 
nancies when she rccciscd progesterone but earned to term during 


TAULC 7 —Tut U MLS r IN PR 1 SIOUS I’lirONASCICS 


Patients treated 
rfcgnancies treated 
Progesterone 

rogesteronc 20 mg or more per weel 

wtrogcn and proj^estcronc 1 0’ 

i hyroid cstract 0 

' itamm E 20 0 

^“cccssfullj treated with cstrofc.cn and profc,cstcronc in next pregnancy 


Pregnancies 
No Saved 

19 
32 

21 0 
n 


the 


seventh pregnanes in which no treatment was given In at least 
' st\ of the pregnancies thsroid ssas adnnmstercd and m at least 
of the pregnancies vitamin E was taken 


patient received progesterone, 10 nig and estradiol benzoate, 


Otic 

rat units bs injection tssice a week during her last pregnancy 
tbc twents sixth xseek and miscarried This patient de- 
pree^ almost full term baby ssith similar treatments during this 
^snancs when injections sscre continued to the thirtv second week 
patie^^ Ounng Present Pregnancy— In this group of twentj-four 
teron”^^ was limited to the injection of estrogen and proges 

"ht)^ one patient ssith a basal metabolic rare of minus 20 

^ grams of thsroid extract dads m addition Ten niilh 
^ progesterone and lo 000 rat units of alpha estradiol benzoate* 
m the same s>rmgc two to three times 
^'Veas ''"ts started b\ the fourth sseek of gestation in 

ts and b\ the tenth vseel m the remainder Treatment vsas con- 

of progesterone (proluton) and alpha estradiol hciiroitc 
a B) were supplied b> the Schcnng Corp, Bloomfield N J 
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tmued to term m ejght cases In six of these, patients fell into labor 
hile che> tv ere still under treatment One patient had treatment onH 
for three vv cel^s at which time she aborted Wherever possible treat 
ment as continued at least to the twentieth w eck of gestation The 
duration of treatment u as adfusced as a rule to run bej^ond the time 
when the patient generally aborted or miscarried Patients who had 
late miscarriages in previous pregnancies were generally given injec 
non three times weeUv as they approached the usual time for mis- 
carriage 

No untoward local or general reactions to thcrapj were observed 
No vitamm E or other vitamm thcrapj was given except for the 
usual mixed vitamin capsule containing the minimal daily vitamin rc 
quitement which many of these patients w ere m the habit of taking 
None of the patients were confined to bed except during episodes 
of bleeding backache or other symptoms suggestive of possible he 
ginning nuscamage 

TAOLf 8 -RESULTS OF TREATMENT 

Vo Percentage 


Total number ol pregnancies lA 

Full term live births II 62 

(1 neonatal death due ?i> longeniia) abnornialines) 

Ptematute live btrthv 5 '2 

(3 survived) 

Aliscarnages ■* * 

Abortions A 17 

total number of hvn>g health) infants 16 67 


RESULTS OF TREATMENT 

fifteen of the twenty-four patients had full term live births (see 
Table" 8) All of these patients had spontaneous deln cries without am 
unusual complications during labor Of the fifteen pregnancies fo«e 
teen of the infants were entirely normal and survived One patient 
(AR) delivered a full rerm living infant with multiple congemtai 
abnormalities including an imperforate anus ind poljcvstic kidne's 
which died within twentv-four hours This patient had two previous 
abortions and one eaflv miscarriage A number o't ^b studies wxw 
made during her pregnancy because of conflicting results bv different 
laboratories as to whether she was Rh positiv e or Rh negative Bwo“ 
was sent to Dr Philip Levine who reported that she was Rh positive 
but of a rare subtype Her husband was Rh positive No anubouv 
titer developed during pregnancy and the baby at term was not jauu 
diced or erythroblastotic 

Three patients delivered premature living babies at about seven 
lunar months’ gestation One of these weighed four pounds was 
tmcily immature and survived for onl) a few minutes The ot ^ 
two premature babies survived and were otherwise normal 


IRLATMENT Ot HABITUAL ABORTION 


1333 


Of the four patients T\ho had normal scrum estrogens and urine 
pregnandiol three had normal In mg babies, the fourth uas the patient 
referred to abote (AR ) whose baby died nconatallj because of con 
genital abnormaliacs. Since these three patients did not ha\e hormone 
^>•3 made after the first trimester it is not known whether the\ 
de\ eloped estrogen and progesterone deficiencies later 
Three patients who had low estrogen and progesterone values on 
rheir first assav during the earh weeks of gestation and who were 
treated with estrogen and progesterone were followed at approM 
niateh monihl} intervals by repeat hormone assa>s (Figs 479 and 480) 
•twill he noted that despite treatment the hormone values did not 
return to normal During late pregnanev there was a tendenev for 
oc^ional assijs of estrogen and progesterone to be within the nor- 
mal range 

REPORT OF CASES 

Successful Cases— Among the cases which were successfullj treated 
unng this pregnanev the follow mg nient special description 

^ b. » 24 The past medical history and menstrual histor> of this 
flan ^j^tircly normal The patient married in June, 1940, and became preg 
5 ],j She miscarried spontancouslj m December By February, 1945 

of cest seven spontaneous aboruons at approvimateb eight w eeks 

t«rone^^K°k° ^stance Dunng six of the pregnancies she received proges 
••■eel Sh t pregnancies was given in a dosage of 20 mg a 

•hem 4 received vitamin E in most of these pregnancies and in three of 
3 la,« thyroid extnet despite the fact that the basal metabolic rate was 
normal 

tne ovanunation was emirel> negative The Wassermann test was nega 
rjfj ^ * Patient and her husband were both Rh posiuve The basal metabolic 
Wviet anal>sis v\as normal Endometrial biopsy made in the 

•on e seventh cycle following her sesenih abortion showed a secre- 

With a marked decidual reacoon Unne hormone assays made 
^hed showed pregnandiol 2 mg per tv\cnt> four hours and dimin 

•oimv mouse units per twenty four hours) WTien the menses failed 

m ViB ^ **■ vTpected date a Fnedman test was made one week later and found 
'0 ^posime 

immediatel) placed on progesterone 10 nig^ and estradiol 
«ft]^ , three times weekly which was continued until the nventy sixth 

P^t?nand reduced to twice weekly She showed repeated hormone and 

normal gonadotropins The same treatment w'as continued 
vrjcy ®hcr the twentieth week imections were increased to three times 
she'll Continued to the thirty second week of gestation Two weeks 
nude at apparently full term normal living baby Hormone assays 

Prtsnm^ 1 •''enueth and tw enty -eighdi weeks of gestation showed normal 
•uol and estrogen titers 

tive eTceo^'f^^ ^ P*ra 0 Physical e-tanunaaon was nega 

to moderate obesity Menses were quite irregular, recurring at four 

^yroid 'mervals The patient was of poor feruhiy and was treated with 
•tmtiniteiT”^ gonadotropic hormone pnor to the first pregnancy which 
late * f * spontaneous abortion at ten weeks She became pregnant again tw o 
^ ^••cr treatment wnth thy roid and progesterone and received iniections 
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of progesterone, 10 mg \vccl<l> until the time of miscarnage at fourteen weeks 
Two years later she again became pregnant Several months before her third 
pregnancy she show ed diminished estrogens and pregnandiol dunng the last half 
of the cyc/t- fJer basal nictabohc rate was minus 10 The panent and her hus- 
band were both Rh positive A semen anily^s was normal 

Hormone assays made at the sixth week of gestation showed diminished serum 
estrogens diminished urine pregnandiol and normal serum gonadotropins on two 
assays The patient received inyecnons of progesterone 10 mg and estradiol 
10000 rat units twice weekly until the twenty fourth week when she delivered 
precipitately at home The baby weighed four pounds but lived onlyt a few 
minutes At autopsy it was found to lie normal except for prematurity and im 
maturity The placenta was grossly and histologically normal 

This patient subsctiuently liccamc pregnanr again the following year Hormone 
assays made at six weeks of gestation again allowed low estrogen values and as 
siys made at the twelfth week of gestation coniinucd to show diminished preg 
nandiol and estrogens but normal gonadotropins The patient had an episode of 
bleeding at six and one half lunar months which stopped m several days and she 
vvas finally delncrcd at term of a nomni baby The pliccnta was found to be 
normal m histologic examination 

Unsuccessful Cases— A total of sw babies were lost during preg- 
nane) b> abortion or miscarnage, four in the first trimester, two in 
the second trimester 

CvbE III— \l G had two previous abortions She was first seen for this typ* 
of treatment at six weeks of gestation after bleeding hid already started and re 
ceived three inieciions a week for six weeks Her basal metabolic »te was minus 
6 f^trogen and progesterone values three months before pregnancy occurred 
were diminished No hormone studies were made during pregnancy She spotted 
throughout and finally miscarried at twelve wcekv During her second preg 
nancy she /lail recened pr<Jffnrfronc therap} lO rng tvwcc a week until time 
of abortion 

Case I\ — S H had one previous stillbirth cause unknown and two abor 
fions Dilatation and curettage six months before pregnancy showed a normal 
secretory endometrium and normal estrogen and progesterone excretion during 
the last half of that cycle hov*evcr honiione assays made at the fifth week or 
gestation showed normal scrum gonadotropins with diniinishcd esirogenv an 
pregnandiol This patient started treatment at the fifth week received in;ecuons 
twice 3 week and miscarried suddenly without preliminary symptoms at t e 
fourth week She also received thyroid extract gram 1 during this pregnane' 

Casp \ — H K age 29 had two previous alionions She was Rh negative 
Her husbvnd was Rh positive Hormone assays mide two months before preg^ 
nancy showed normal estrogen and progesterone excretion but assays rejeatct ^ 
ihc third week of gestation showed diminished estngens and prcgnaniiof an 
nonnal y.oiiadotnipins Treatment was started at the third week of gestation an 
she w is given two injections weekly After the tenth week the ' 't 

enlarge At the twelfth week the prcgiuncv test was negative and the ' 
aborted the following week No Rh anabody titer developed during tiis pft? 
nincv She had received progesterone in her previous prcgnincics 

Case M-F P age 22 Gravida III This patient had two previous abortions 
Basal metabolic rate before pregnancy was consistently low (average rniiwi 
No hormone studies were made before pregnancy Assays made at tnt ® j 
week of gestation showed diminished estrogens and pregnandiol an n 
scrum gonadotropins The patient received thyroid extract 2 grains a > 
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)fcaons of estrogen anJ progesterone %\erc started at the eightli « cek and given 
nnct M ecll> The patient aborted four sv ceks later 
CvsE \II-L. R, age 26, Gravida Itl Tlus patient had nvo pre\ioti% abor 
ttoas-She had previous!) been treated with chononic gonadotropin to torrea 
menorrhagia believed to lie due to a corpus luteum dcficicnc) Treatment was 
vtined at the tenth week after bleeding had alrcad) begun and ilie patient 
aborted after three injections She had !>cen treated with progesterone and vita 
mia F in her last pregnane) 

CvseMII-E. S, age 34 Gravida IV Fmt pregnane) resulted in a normal 
Enng bab) and was then followed h) two aliortions Her menstrual historv was 
intgular and of poor fcrtiltt) Injections twice weckl) started at the fourth 
vieel The uterus failed to grow after the eighth week and the contents 
npelled at four months She had received progesterone and vitamin E in her 
ha pregnane) 

Among the twentv-four cases comprising this studv there was a 
total of eighteen live births with survival of sixteen living healthv 
infants making a fetal salvage average of 67 per cent 

COMMENT 

Endocrine Factors in Habitual Abortion and Miscarriage —It is gener- 
conceded that the corpus luteum in the human and in certain 
‘’ther species is essential for pregnanev b> producing changes m the 
fttdometnum fav orable to nidation, growth and dev elopment of the fer- 
tilized ovum and bv inhibiting uterine contractions during the period 
implantation and the earlv vxeeks of gestation This is accom- 
plished largel) through the action of the corpus luteum hormone 
progesterone It is important to recall, however, that the corpus luteum 
>n addition to making progesterone makes considerable amounts of 
estrogens These two hormones are intimatelv dependent upon each 
m producing their phjsiologic effects Estrogen is necessarv' to 
prime the uterus for the action of progesterone in producing a norrnal 
^ecretorv endometrium On the other hand, progesterone inhibits the 
'^cessive destruction of estrogens and facilitates the conversion of es- 
trone to estnol *3 There is also reason to believe that unless estrogen 
^nd progesterone are present in the proper proponions inhibition of 
'rrcrine contractions will not occur and that, as a matter of fact, a 
predominance of either hormone ma\ destro> the delicate balance 
r'^cessar) to maintain uterine quiescence ** 
h IS known that m the human the corpus luteum is functionallv 
°rilj during the earlv months of gestation According to results 
® owing bilateral oophorectomv during pregnanev , the corpus luteum 
, ^^oerallj essential for the normal continuation of gestation during 
* first trimester Occasional pregnancies have persisted despite t e 
^moval of the ovaries even m the verv earlv weeks of gestation 

functions of the corpus luteum m making progesterone and es- 
fogfn are graduallv taken over b> the chonoplacental svstem It is 
k-novvn w ith certaint> w hich cells make the estrogens and proges- 
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terons but it is believed on indirect evidence'^ that both hormones 
are made m the syncytial cells of the placenta During the early 
\\ eeks of gestation the excretion of estrogen and progesterone m the 
urine rises but very slouly It is not until about the eightieth da\ 
that the pregnandiol level nses distinctly above the level of 10 mg- 
its peak in the corpus luteum phase of the normal cycle Estrogen 
excretion after this period is also considerably higher than at any time 
of the normal menstrual cycle Throughout the remainder of preg 
nancy the estrogen and progesterone curves roughly parallel each 
other A few weeks before the onset of labor a large amount of 
estrogenic hormone which had up to this time been present almost 
entirely m the conjugated state now becomes freed, indicating im 
portant metabolic changes probably preparatory to the onset of labor 
There is also some evidence that shortly before the onset of labor 
there is a sudden drop m the pregnandiol level 
In reviewing the hormonal physiology of normal pregnancy it is 
apparent that there are three phases in which deficiencies in estrogen 
and progesterone may develop (1) during the immediate postovula 
tor> phase when the corpus luteum may be inadequate because of in 
sufficient pituitary gonadotropic stimulation or abnormalities resident 
m the ovary, (2) the phase of the corpus luteum of pregnancy, which 
may be inadequate either because of insufficient chorionic gonado 
tropic stimulation or local factors m the corpus luteum or ovarj, (3) 
the placental phase, with inadequate production b> the placenta after 
normal or premature failure of the corpus luteum of pregnancy 
Very little is known concerning failure of the corpus luteum im 
mediately follow ing conception Studies of the endometrium showing 
poor or ‘ immature progestational response have been reported"® but 
have been held open to question In our present series there were 
two such instances of an earlj” secretorj endometrium Moreoter 
more than half of the group of fifteen patients studied prior to preg 
nancy had low urinary estrogens at the midcycle and during the 
third week with diminished pregnandiol at the latter time We are 
of course well aware of the dangers of attempting to draw conclu 
sions from isolated hormone assays made on two occasions during one 
cycle, on the other hand the findings are quite distinct from those 
commonly found by us in normal cases If this syndrome oI ver% 
early placental failure exists, undoubtedly there are many cases of 
very early abortion which go unrecognized 
The great majority of pregnancies are spontaneously lost during 
the first trimester w hen the bulk of the estrogen and progesterone is 
being produced by the corpus luteum of pregnancy It is probable 
that the enormous amount of chononic gonadotropin which is being 
produced at this time is largely responsible for maintaining the func 
tion of the corpus luteum It would seem that deficiency of chorionic 
gonadotropin is not a frequent cause of corpus luteum failure since it 
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was below the normal ran^e m onK one of nineteen ca^es tested m 
our senes It is onl> -when death of the fetus has been suspected that 
tKc chorionic gonadotropins bc^m to drop and do so quite precipi 
tousU In our experience x\ hen the scrum gonadotropins have fallen to 
less than 100 mouse units per 100 cc of scrum the fetus is usually non 
viable"^ Administration of chorionic gonadotropin would therefore 
not be rational thcrap> as a rule, furthermore the amounts required 
in terms of the quantity being produced m early pregnancy would 
6e quite enormous 

The interpretation of dimimshcd pregnandiol determinations in 
habitual aborters has been made difBcult bjy the observation of dimin 
isned values m normal pregnancies® ® We have also had the experi 
race mentioned bv others of a normal live birth following periods 
when very httle or no pregnandiol was excreted on repeated exam 

inations 


fn our experience serum estrogen values arc much less subject to 
the marked day to day fluctuation which mav be encountered m unn 
^ estrogen values during pregnancy,'*'* probably because the es 
m the blood of pregnancy are largely present m a free state*^ 
wa ate not subject to the metabolic changes which occur m the lud- 
I'cy In our experience a low serum estrogen value coupled with a 
latt Pf^gtiandiol is of considerable more significance than the 


^Uonale for the Addition o/ Estrogens to Progesterotie tn the 
0/ habitual Abortion --I Progesterone and estrogen axe 
iicved to come from the same sources throughout gestation and their 
acenttations throughout gestation roughly parallel each other 
It IS logical to assume that a deficiency m progesterone would be 
by a deficiency in estrogen 

P ^ experience such double deficiencies of estrogen and pro 
n “equcntlv occur in abortion patients often appearing early 
^ ^ gestation and persistmif m many cases throughout the period 
gestation 


mS reasons to believe that estrogen and progesterone 

n normal reactions of each other upon the uterus and are 

ved in the normal metabolism of each other 
wer ^ objections to the use of estrogen in abonion patients 
and^ estrogens tend to increase the tonus 

of the uterus and to favor pelvic congestion These 
Pj. can no longer be accepted as a generalization Indeed 

dosages throughout a Urge part of pregnancy have 
of ^ ^c^JUistered with impunity to many patients for the treatment 
complicating ptegnanev On the other hand, estrogen 
given to patients with missed abortion and intrauterine 
tjQt v frequently known to start uterine contractions We have 
able to bring ourselves to beheve that the use of estrogens 



1338 


NORRIS W \Atnk A E RAKOFF 


alone m patients who are threatening to abort is physiologically sound 
or rationally indicared 

Endocrine Therapy —There are many reports of a high percentage of 
successful results following the use of progesterone alone m the treat 
ment of threatened or recurrent abortion On the other hand there 
have been an increasing number of studies in the past several years 
\v hich hav e raised serious doubts as to the efficacy of progesterone as 
compared to similar groups who have not received endocrine ther 
apy 2 (, 7 "s Some clinicians have even expressed the opinion that in 
threatened abortion the administration of progesterone sometimes 
seems to precipitato expulsion of the products of gestation Hamblen* 
has suggested that progesterone administration may be undesirable 
because of possible inhibition of normal progesterone production and 
metabolism since he has noted that the excretion of pregnandiol was 
not increased and occasionalh was even diminished following pro 
gesrerone therapy 

Our own results with progesterone alone even in dosages of 40 
mg per week have not been verv encouraging Many of our failures 
with progesterone therapy are represented m the previous pregnancies 
of some of the patients represented m this study The poor results of 
progesterone therapy m this group cannot of course be considered 
representativ e of our general experience w ith progesterone since these 
cases were selected for further treatment because they were habitual 
aborters There were however a number of patients in this group 
whom we had treated repeatedly in previous pregnancies with large 
dosages of progesterone without success in anv instance 

If the administration of estrogen and progesterone in the dosage 
which we have employed constitutes complete replacement therapv 
it might be expected that during the course of therapy the unne 
pregnandiol levels and serum estrogen would return to normal Our 
observations on this point are rather disappointing In three cases m 
which w e have made observations at monthlv intervals normal levels 
did not occur until late in gestation when the effects of administered 
hormone would have comparativelv less influence on the high estro 
gen progesterone lev els These obsen ations raise the questions as to 
« hefher the dosage we employ is sufficient vv Iiether the mode of ad 
nvnmration is the best and whether these patients niay not have some 
abnormality of estrogen progesterone metabolism The last possibility 
deserves particular consideration in view of the fact that some of our 
patients exhibited low progesterone and estrogen levels m both the 
corpus luteum and placental phases 
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UTEROSALPINGOGRAPHY 
C M Spangler, M D * 

The earliest attempts to \isualize the uterine and fallopian tube ca\ 
ities were made by Rubm m 1914 when he experimented with col 
largol Its use as abandoned due to its irritant action on the pent 
oneum 

In 1922 Sicard and Forestier introduced hpiodol utilizing it inimlly 
in the localization of lesions of the central nervous sjstem Fosdike in 
1925 employed lipiodol for the visualization of the uterus and tubes 
with very satisfactor> results, espcciall) in the diagnosis of sterility 
Subsequently there were numerous reports submitted by a senes of 
investigators substantiating the value of this diagnostic procedure 
With the lapse of time and the acquisition of experience, however 
certain objectionable features were demonstrated to be inherent in the 
use of this method namelv (I) accidental injection of vessels into 
which the oil penetrated, (2) oil embolism (3) nonabsorption of the 
oil from the peritoneal cavity, and (4) acute peritonitis with abscess 
formation Subsequently other radiopaque media such as diodrast 
skiodan and uroselectan were utilized m the hope of overcoming the 
obiections offered b\ the oilv medium These however, being watery 
solutions lacked the viscosity desired m the medium to supply a suf 
ficient body for a constantly satisfactory hy sterosalpmgogram 
Titus utilized acacia m skiodan with very satisfactory results since 
in his opinion it lacked the disadvantages of an oily solution and at 
the same time provided a medium which remained in the uterus and 
tubes thirty to fifty minutes longer 
The choice of the radiopaque substance utilized is in my opinion 
not as important as the care and technic of administration 

INDICATIONS AND CONTRAINDICATIONS 
Uterosalpingography is employed (1) to demonstrate congenital 
abnormalities of the uterus and fallopian tubes (2) to show the loca 
non of uterus and fallopian tubes in relation to other pelvic 
(3) to outline the contour and content of the uterine cavity, and (4J 
for the localization of the site of tubal obstruction which has been 
previously established by repeated Rubin tests This is the procedure 
in which uterosalpingography is of most value 

Contraindications include (1) acute vngmitis endocervicitis or any 
acute pelvic infection, (2) ii^ammatory pelvic mass es (3) menstrua^ 

* A'lsociate in Obvtetncs Jeffcison Medical College Obstetric in anti G>necoI 
ogist Sr Lukes and Childrens Medical Center PhiUdelphn 
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tion, (4) pregnane), ^\hethc^ uterine or extrauterme, and (5) cardio- 
vascular, pulmonar) and other serious s>stcmic diseases 

RUBIN TEST FOR TUBAL PATENCY 

\o effort to determine the patency of the fallopian tubes should 
be made uith an opaque medium before a Rubin test has been done 
This consists in introducing air or carbon dioxide b\ means of a can- 
nula through the ceixical os, mio the uterine ca\it\ The cannula is 
equipped with a metal collar or rubber nipple to prevent the reflux 
of air or gas It is held firmlj in position b) using tenacula on each 
side of the cervical os, attaching them to the cannula or holding them 
nianuallv and making countcrprcssiirc with the cannula Gas is then 
introduced under known pressure, using a manometer directU or the 
mwe elaborate apparatus vv htch produces a kv mographic record 
The pressure should not be over 180 mm of mercur) A gradual 
fall of the nunometric reading, m the absence of an) leak m the gas 
circuit indicates the patenc) of the tubes This can be further verified 
b) listening with a stethoscope over the suprapubic area A rumbling 
“bhblmg sound accompanies the escape of the gas through the 
tubal ostia On arising the patient experiences pam in the right shoul 
ber less often in the left This is due to subdiaphragmatic irritation 
accumulated gas 

'Vhen using a k\ mographic tracing the characteristic curve of a 
patent tube is depicted 

Most observers feel that the free passage of gas at 120 mm of mer- 
indicates a normal patenev Readings above this could mean a 
fnporarv spasm of the tube or possiblv some partial obstruction 
ccasionall), however, the pressure mav be sustained for a period of 
^J’tir to fi\e minutes and then begin to decline This would indicate 
reparation of minor tubal adhesions or the relaxation of a tubal 
^Pivni Should there be no change in the reading it should be repeated 
^be patient an antispasmodic drug such as atropine sulfate, 

iit!^ f 0^^ normal tubal patenc), there would be no indici 

lo^ j ^berosalpingographv except for the determination of fac 
uvu uterus or adjacent pelvic content The latter can 

y be more accuratel) estimated by careful bimanual examination 
fhe ft time for insufflation of the fallopian tubes is within 

bis following the menses At this period the endometrium 

restored and pregnancy is least likely to exist 


(.p ^ P^itient IS carefully prepared as if for a vaginal operation The 

13 cervical os are treated with an antiseptic and the cannula 

(fig ^^°^uced with the curvature of its tip following the direction of 
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• uterine 


cavity 
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Care js taken to have the metal collar or nibber nipple so placed 
that the opening of the cannula comes just within the internal os It 
IS secured m position bv attaching the tenacula vvhich have been 
placed on each side of the cervix or bj holding the tenacula and 
making counterpressure with the cannula 
The opaque medium which has been prcviousl) warmed to bod) 
temperature is placed in a stenlc s\ringe 
If the patient is not alrcadv on the roentgen ray table she is moved 
thereon and the fluoroscopic screen is broucht into position After 
visualizing the lower abdomen under the fiuoroscope and noting the 
cannuh m situ the operator attaches the svnngc and slowly injects 



lit. 481— Uter Mlpmgoprapfi) showing biUtcful occlusion of the omJuck 

the opaque substance Nonmllv 5 to 8 cc is adequate unless the uterus 

IS Urge or the tubes arc dilated in which case 10 to 20 cc mav c 
nccessarv The opaque substance is therein introduced under 
observation An\ obstruction in the conuul or distal portion of t c 
tube IS noted (Tig 481) If the tubes arc pnent the medmni can > 
seen to continue to the distal end and spiU mto the pchis (FiU 48 ) 
In the ev ent that the tubes arc occluded the site of occlusion a 
he established hv stereoscopic \ n\ pictures taken at this time Ut 
abnormalities of the tubes and uterus are ■ilso confirmed 
The amount of pressure everted can be determined by the 
Sion of discomfort on the part of the patient or by means of an in 
posed manometer betw een the sv nnge and the cannula At no i 
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Fig 482 -Salpinpograph> show mg the left tube patent the right hind had prev i 
®'iM> been removed The left tube demonstrates patcnc> following the authors 
f'Peratue procedure shown in the paper on Operations for Sterilit> 



Fig 483 —Uterosalpingography demonstrating a right hydrosalpinx 

ml"'''* '' “f mcrcurv It is hardly necessan to use a 

^f*nieter provided one refrains from increased pressure ns the 
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medium is obsen ed to cease in its progressive flow into the uterine or 
tubal cavities 

After the t ray pictures are made a recheck under the fluoroscope 
IS advisable to note any change in the original observ ations 
The patient is kept under surveillance for one or two hours and 
asked to return in twentj four hours for a recheck by x ray At this 
time the characteristic dismbution of the oil over the pelvis can be 
noted if the tubes are open 

Occasional!) at the end of tvv ent) four hours unmistakable evidence 
of oil may be found in the pelvic cavity m instances where fluoro 
scopically the tubes appeared occluded 
The evidence of the medium as a rule is completely dissipated 
within ten dajs unless it has become encapsulated in the peritoneal 
cavity or incarcerated in closed fallopian tubes (Fig 483) An excep- 
tion arises following the use of a water soluble medium 
Iodized oil m the presence of a h)drosalpm\ appears as globules 
due to the difference of the surface tension of the two liquids 



OPERATIONS FOR STERILITY 
C A I Spangler, AI D ' 

ujff approach to the problem of steriht> m the woman of 

cmldbearing age has been greatly abetted by the introduction of 
jubal insufflation and uterosalpingography By these means the con- 
nrmaiion of an absolute sterility is definitely established and its solu- 
tion approached 

hile It IS a fact that to date this challenge cannot be met w ith 
great enthusiasm, yet there are circumstances w Inch warrant e\ cr>^ 
the patient has been thoroughly acquainted aMth pos- 
must be faced, and led to realize that regardless 
f the apparent perfection of the operative procedure conception 
cannot be assured 


SELECTION OF PATIENT 

that the patient is m the childbearing age and that 
c husband has been found capable of producing normal spermatozoa 
’n adequate numbers 

history is taken to ascertain, if possible, the cause of 
due duration The commonest ctiologic factors for sterility 

and obstruction are gonorrhea with its sequelae, abortions, 

endometritis The presence of acute or subacute pelvic 
p contraindicates an) operative procedure until the acute 
L adequatel) treated and there is no ev idence b> clin- 
T°h I examination of its persistence 

lute'ster performed to confirm the presence of an abso- 

sterility refers to the fact that conception is impossible 
,j occlusion of the oviducts Confirmation of this fact 

means of uterosalpingograph) , together with the 
pr^aPT possible site of obstnicuon However a true ap- 

perfo *^*^*^^^ pathologic state cannot be made until i laparotomy is 


^ CHOICE OF OPERATIVE PROCEDURE 

bon operative procedure is dependent upon the loca- 

^hree obstruction Obstructions in general may be divided into 
thj occurring in the outer third of the tube, those m 

'^> tha '^'^0‘^birds and those possessing such extensive abnormal- 
- rec onstructive surgerv upon them is futile It is generally 

^ Obitetncb, JelTcricm \iedical College, Obiietru-ian and Gynecol 
vkc s and Children’s Medical Center, Philadelphia 
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evident that an ovjdiict which his been so ravaged that it has become 
1 large h) drosalpinv, with conconiitant destruction of the muscularis 
and ciliated mucosal la>er, lilcwisc falls into this latter group Even 
though the obstruction can be overcome In surgical means the 
phvsiologic function of the tubes has been destrojed so that even if 
patencj ensues, there is a relative sterilitv replacing an absolute one 
] Exfensive Tubal Obsfruclion —In this group anv effort to correct 
sterilitv must he done bv utilizing either the Estes or Tuffier transposi 
tion operation The former (Fig 4b4) consists m the cvcjsion of the 
uterine cornu and the attachment of the denuded surface of the ovar> 



Ijg 484— tlstcs opcrscton 

to the exposed ostium thus established being careful to preserve the 
blood and nerve suppU to the ovarv In the Tuffier operation (Fig 
485) an opening is made into the uterine cavitv on the posterolateral 
wall and the o\ in secured in such a manner that it projects into the 
uterine cavitv but docs not hang freelv therein 
The incidence of pregnanev following these nio procedures k nof 
encouraging amounting to but 8 and 4 per cent respective!} How 
ever the preserv anon of ovirnn function luscifies their adoption esp^ 
culh m the voiing woman who has been the victim of ewnsne 
tubal infection, ind in whom the ovaries have escaped the rwageso 
the disease 
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2 Obstructions of the Outer Third of the Oviduct —Occlusions in the 
wrer third nu\ he separated b\ direct du ision of the adhesions about 
the fimbriated end of the tube when these are not too dense If e\ces- 
sne trauma to the tube occurs n is too often followed b\ a reesrab 
bhment of the obstruction Under these circumstances it is advisable 
to cmplo) the circumcision operation suggested b\ Bonnes or one 
of Its modifications, such ns tint imb/cd b\ Sovak (Fig 4S6) This 
consists of an amputation of the tulic proximal to the site of occlusion 
Bleeding is controlled b\ means of No 00 plain ligatures The re- 
maining portion of the tube is then tested for patenev with the use 
of the intrapclvic glass insufflation svringe If it is patent the air 
entering the uterine cavitv produces a gurgling sound and at the same 



Fig — TufRcr s operanon 

fingers With a straight silk catheter {No 9 
the^^f outer third of the tube a Bonnex clamp is placed over 

cu} Catheter 1 5 to 2 5 cm from the amputated end A cir- 

^ incision is made at the end of the clamp through the musculans 
amputated end of the tube with forceps the operator 
fhe }? toward the uterus as coumerpressure is made with 

^rou clnmp This everts the mucosa, bringing it onto the 

jy- ^ T'he cuff IS then fixed m this position b> fine catgut 

sutures are secured beneath the cuff The clamp 
nrc then carefulh removed and the patenev of the tube 
means of the insufflation sv nnge The ov arv is then 
cnide lateral pehic wall to pre\ent its prolapse into the 
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In some instances it is feasible to use the simple shthke mcision of 
the distal end of the tube, evemng the two freed edges onto the 



Fig 486 — Circumcision operation for reconstruction of occlusions occurn^i 

outer third of tube Top left Line of amputation provimal to site of ocdusion P 

ngfcr. Testing patency of remaining portion of tube Center, Insertion of j 

and application of fionney ciamp 1 5 to 2 5 cm from amputated end 

Sion down through musculans Bottom Turning bach cuff over 

Mucosal cuff being brought back to serosa Intel Cuff anchored to ^ y 

struction complete <From HoMenartdSosak Am J Obst &Gynec Vol 2 

Moshy Co ) 

superior surface and securing them by meins of fine catgMt or hnen 
sutures The tube and osary again are attached by means of a 
suture to the lateral pelvic wall to avoid adherence to the pelvic 
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3 Obstrurfions in fhe Proximal and Medial Oviduct —Silpingoplasn 
on the middle and proMmal two thirds of the oviduct in mv expcn 
cnce offers the greatest opportunity for success A modification of the 




. -Salpingoplast> Reaming imnimcnt applied o\cr occluded stump of 
* , a circular movement of the instrument stump of the tube and its intn 
util port on are reamed out (From Holden and Sot aV Am 1 Obst & Cjmet 
'“1 24 C \ Moshy Co) 



eluded opening into uterus following removal of oc 
intramural portion Patent ponion of tube bisected long tud nally 
of Long No 00 chromic sutures appl ed to superior and inferior ends 

Am J Obst & Gjmec Vol 24 C V 

„ 5 *" "clmic (Fig 487 490) is used The site of tubal obstruction 
fhe o by means of the insufflation s> rmge after w hich 

obstn''°'lf^ IS divided distal to the site of the obstruction and the 
cted portion is then freed from its attachment to the broad Iiga 
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Fig 489 Salpingoplasty Insertion of Res erd n nce(3le 1 cm 1 e>ond center of 
fundus posteriorly passing out through the ncwl) created uten le opening m order 
to I ring out the sutute previously appl ed to the end of the superior poruon of the 
bisected tube The same procedure followed h) insertion of tl e Reverdm needle 
through anterior surface of the fundus fProm Holden and Sovak Am J Obst & 
Gvnec \ol 24 C \ Mo bj Co) 



Fig 490 -Salpingoplasty By gentle traction on tl o previously appl ed an 
and posterior fundal sutures the tut e is gradually drawn into tl e nev 1> eK 
uterine opening and its end into the utenne cavity The sutures are then anc ^ 
on the fundus Two or three fi e supporting sutures are pas ed through the s 
of both tube and uterus (From Holden and Sovak Am J Obst &. Cynec 
24 C V Mosby Co ) 


01>FR\II0SS FOR SlFRlUn 1551 

ffent Up to the uterine cornu The \esscls in the freed edge of the 
broad ligament arc ligated avith phm Ko 00 catgut hgacureb 
The uterine cornu is excised In means of an elliptical \enical mci 
s'on M hich IS continued into the utenne caxitN ffig *1911 proMdmg 
an ostium adequate to accommodate the patent end ot the tube The 
branch of the ascending uterine amn v.hich ts caidem at the loner 
pole of the incision is ligated The patent portion of the tube is treed 
of us broad ligament attachment for a distance equal to the thickness 
of the uterine wall, and a senical mcision is made in its proximal end 
fora distance of inch Mattress sutures arc then passed through the 



pronm tcchnic of «)pin^oplasr' J Showing the occlusion of the 

f f the tube ? The occlusion excised ihn tube split x erocall} and 
oterus The suture tied and the tube fued m the cornu of the 

Ion ,, ■'»^‘usure of the elliptical mcnion with intcrAipted sututes abo\e and be 
foe OMduct 

ibt'* formed nnd carried under direct observation to the \tS' 

through the uterine nail, one being secured an- 
«tab! b °^her posteriorU Insufflation of the tube is repeated to 
5.) patenc) The opening made into the uterine cornu is then 

ire « Catgut sutures abo\ e and below the implanted tube, and 

'Yatenej reaffirmed 

^•'catment consists in repeating the Rubin insufflation 
fourteen di\s At this time due to local edema, the 
max be negative However at the end of six weeks 
hv patients exhibited patent tubes confirmed 

c Rubin test and uterosalpingographv 



THE CONTROL OF PAIN AND FEAR IN THE MANAGE 
MENT OF LABOR AND DELIVERY 
Robert A Hl^Gsox, M D 

Surgeon Uvfrt© States Pubuc HtAUTit Service 

Since Pearl Harbor Day, 1941, approximately 12,000 000 babies have 
been bom in the United States Disregarding multiple pregnancies 
this number mdveates that approximately, 24,000,000 people lu the 
United States have been subjected to the hazards, pains and comphea 
tions of obstetric labor and delivery Since the great majority of these 
babies were bom to pnmiparous mothers, most of the labors extended 
over a period longer than twelve hours. This unprecedented volume 
of births was managed by a medical profession whose ranks had been 
depleted by the exigencies of war tven though the trend in prewar 
years was away from home deliveries toward hospital deliveries, the 
crowded conditions of our hospitals m some cities necessitated the de 
Uvery of an increased number of babies m the home Many of the 
deliveries were attended b> midwivcs. and many of the labors were 
followed b> telephonic reports to busy practitioners of medicine 
whose patients required almost all their time 

The needs of war Iiave also included the services of many trained 
physician and nurse anesthetists whose places have been filled in hos 
pitals at home by those less expertly trained and experienced 

Under the circumstances physicians have rendered a magnificent 
service to these 24 000 000 people Even in wirtime, progress has been 
made in the safe alleviation of pain The use of the barbiturates has 
been extended Demerol as an efficient and safer substitute for ^lO^ 
phme and continuous spinal and caudal analgesia have been intro 
duced Aviation medicine has taught us much concerning the rcsuscita 
tion of persons who have lived under conditions of depicted oxy gen 
I The study of such problems has brought about a better understand 
mg of the pathology of asphyxia neonatorum Prophylactic measuw 
and better mechanical resuscitating apparatuses have been devel^w 
It is now possible to say to physicians returning from the battlefields 
that pain m obstetrics can be completely allcv latcd, m many instances, 
without pharmacologic damage to mother or baby , in many other rn 
stances it can be largely controlled 

HAZARDS CONTRIBUHNG TO FETAL AND MATERNAL MORTALITY AW 

MORBlOtTY . 

Many of the old problems remain The major complications o 
labor and delivery, as far as the mother is concerned are physical an 

Published with the authcinzstion of the Suigcon Generil United States Public 
Health Service 
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emotional fatigue, hemorrhage and delayed convalescence from ine\- 
pen use or overdosage of the pain-relieving agents From the baby’s 
standpoint, the chief complications are anoxia, hypoxia, profound 
transplacental narcosis, and obstetric trauma associated with delnery 
In a recent analysis, the late Professor Yandcll Henderson of Yale 
Umtersity stated that 150,000 deaths per year in this country alone 
resulted from combined stillbirth and neonatal deaths due to respira- 



■~Pain and fear replaced by rest and repose during acme labor managed 
by continuous caudal analgesia 


able In 1941, the last year for which statistics are avail- 

of Nebraska reported fetal and neonatal deaths aggregating 
' 7^15 IS more than the number of deaths occurring among 
cent r T of ^ to 29 years (99,610) and is 10 4 per 

Off deaths for all ages and all causes (1,397,642).^ 

fQ o °td and Irving made an analysis of the factors influencing the 
’ ’On of the infant at birth. They h8x'9 listed the follow ing factors: 
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1 Vitality of the germ plasm tongenital defects and debility 

2 Maternal abnormahtj anemia infection dietar\ deficiencj heart d “lease 

toxemia 

3 Fetal diseases s>philis and cr> thn blawo is 

4 Fetal anoxemia placental origin griss infarction premature separat a 

placenta praevia 

5 Fetal maturity at birth 

6 Factors operating at deli\er> ccphalopcKic disproportion length and t>pe 

of labor method of dcliverj normal loss forceps mid or high forceps 

cesarean section xcrsion traction suprapubic pressure 

7 Analgesia morphine barbiturates ether nitrous oxide 

8 Anesthesia ether chloroform cyclopropane nitrous oxide local sp nal 

caudal 

9 Skill and experience of anesthetist 

10 Skill and experience of oEistctrician 

Darke of New 'York has presented convincing evidence that the 
influence of anoxia extends far bevond the first week of a babv s e\ 
istence He has analyzed the after results of sev erely asph> xuted babies 
from 25,000 dehsenes in New \ork and Philadelphia B\ studjine 
intelligence quotients of these babies in eirK school life and up to the 
eleventh >ear as compared with the intelligence quotients of a parent 
or sibling he has found that severclv asphvMitcd iiahies are as a rule 
retarded m later life 

H J Stander has found that practicillv everv drug that has been 
administered b> mouth per rectum or b) h> podcrmic intramuscular 
or intravenous routes is known to pass into the feral circulation and 
the possibilities of a toxic effect when one considers the difference 
m tolerance to certain drugs in the newborn and the adult maternal 
organism become evident In genenl the effect on the fetus is in 
direct proportion to the total dosage of the drug or drugs emplojed 
taking into consideration the time interval from administration to 
deliver) The dangers are alwavs increased m the case of the pre 
mature infants Clifford has ablv demonstrated the high mortalitv rate 
in such cases where morphine is emploved Furthermore when we 
superimpose on this effect the depressing action of an anesthetic 
xvhich also readih passes into the fetus and the possibilitv of var)ing 
degrees of anoxemia due to depression of the maternal respuaitions or 
to cvanosis caused bj insufficient owgenation of the inhaled mixture 
the complexit) of the situation can be surmised 

The incurred fetal mortalit) in the United States m 1941 was 5 2 
per cent Bj the same comparison we could estimate an annual loss o 
624 000 babies at birth or during the first > ear of life In terms of loss 
of human life this far exceeds our losses due to war A recent 
from the nation of Brazil indicates that of e\ erv thousand buths 
or 24 5 per cent infant deaths occur at birth or during the first vear 
of life 

Not only is obstetric labor and delivery associated with hazards to 
the newborn but also it is not jet free from danger to the mother 
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According to the latest pre\\ar statistics, the Lnited Sntes ranked 
fourteenth among the nations of the earth in maternal ind fetal mor 
tak\ Some of this mortahts nm be attributed to the high percentage 
of Negro population and the ph>sical disproportions between fetal 
head and maternal pcUis in the cross marriages between the races The 
maternal mortalits m the United States m 1941 was 1 " per thousand 
In c births If this same mortaht\ rate prec ailed throughout the war 
)ears, it means that 20,400 mothers lost their lues during or fr* m 
complications related to childhinh This death rate e\en though di 
minishmg, is much too high In a single well staffed \mcncin h )spi 
in 1944 three obstetric patients lost their lues as i result of 
asphwia from inspiratmg aomitus under ether anesthesia The figures 
still indicate that the morhiditx rate for the mother \anes from i to 
10 per cent in must hospitals 

John Elam of Great Britain reported in the British Medical Journal 

In 1939 \\c were making \cr> real progress m our attempts to relieve all 
pains and tni$cr> of labor but during the last five \ear> 
1 ere has been a wave of shallowness and invmccnt> passing over our land 
How are we going to explain awaj this indifference and neglect of the 
^ffenngs of their >oung wives to our returning soldiers sailors and airmen^ 
rul> our maternitj services leave much to be desired Are we to say to 
turning warriors who have endured so much Oh yes we can help your 
>oung wife tremendously, but really it is too much trouble so vve are not 
going to bother’ Has then the work of our women in this war been of no 
account that w c must allow this deplorable state of things to continue " 


PRESENT STATUS OF PAIN RELIEF IN OBSTETRICS 

background of obstetric maternal and fetal mortahev 
’ It IS time that the medical profession should pause long 
trol f without prejudice, the present status of the con 

^^d fear in the management of labor and delivers 
ducr^ f has said “Amlgesn is indispensable m the modern con- 
jg labor and is here to stav WiseU employ ed it not only pro- 
against mental and physical shock but likewise en 
^ "^If^te of the newborn infant bv guarding it against birth 
infant experiences less initial weight loss, suffers less dc 
ration, and recovers birth weight more promptly 

should physicians devote more attention to the protection 
patients from pharmacologic intoxication or overdosage 
? ^^^'Sestc drugs xvhilc attempting to provide a control of pain 
front ^ ^^rrncrly ncijlcctcd problem should be brought to the fore 
’ ^rnely, the psychology of the management of labor and de 
‘'*^centl> 1 made a tour of more than one hundred American 
which I managed the labors and deliveries of women 
neglect of parturient was appalling In a great many 
e hospitals, less attention was paid to the labor room than to 



rig. 493 — SerijJ facial photographs ta\en wo minutes apart during^ 

pain relief with continuous caudal analgesia in the midst of active labor 

nny other Most of the labor rooms were too small, overcrow 
equipped wich antiquated \vrought-iron beds, straw 1-. 

dirty stained sheets These deplorable conditions were tolerate 
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cause most of the patients ■were hea\ily sedated The influence of the 
twilight sleep” era was reflected in the dull gray walls, darkened 
rooms and peepholes in the doors through which ph\sicians could gaze 
upon women m “twilight” The rooms were so dark that student 
nurses, left in attendance to check fetal heart tones and maternal pulses 
(and to keep the patients from climbing out of bed or injuring them 
sehes), could not possibly discern a maternal cjanosis as an indication 
of anoxia From too many of these dcluerx floors emanate the screams 
of uncontrolled pain nnd, of eqml importance, unbridled fear 
Since the characters of the labors of miiltiparas, pnmiparas and pa 
tients presenting complicating abnormalities of pin sical structure and 
metabolic efficiencx xarx considcrabU, different methods of pain re 
lief should be cmploj ed in managing the labor No one single agent 
or method is suitable for excrx case Manx patients reach the dehxerx 
noor from their hospital rooms or from their homes thirtx minutes 
before delivcrx It w ould be useless to attempt to rehex e these xv omen 
y methods xvhich require thirt) to sixty minutes for adequate phar 
macologic action On the other hand, a great majontj of patients 
fwch the labor floor six to txxenty’ hours before delivery A fairly 
number are in false labor or poorly established labor For these 
Patients It would be follx to institute methods xxhich profoundly nar 
cotize the mother, and, through the placenta, the baby Too manx 
^omcn are deUxered with injudicious combinations of methods of re- 
^ example, in some clinics it is almost routine to gix e the patient 
modification of “twilight sleep” with barbiturates and scopolamine 
<1 management, the patient becomes emotionally excited 

, P^y^^Cally uncontrolled, she is then given rectal ether with or 
hout paraldehy de Upon these two narcorizmg depressive methods 
superimposed a terminal general anesthetic that, in many cases, 
u prolonged operative delivery In such cases, excessive 
a loss for the mother and prolonged asphyxia or resuscitative 
ti^ oxygenation of the baby arc self-evident The bland am- 
co ®ualgesic effect of one (and perhaps two) of these methods 
brol by both mother and baby However, it is the un- 

chain, described as ‘ the works,” which contributes so largely 
uur neonatal and maternal morbidity and mortahty From our ex- 
P 2 f ' ^ certain that the combination of a regional method of 
p. caudal, spinal, paravertebral, peridural or pudendal 

svst^ ^ would act synergistically with the singularly ineffective 
analgesic On the other hand, there are cases managed under 
Uonall ^ ®f regional nerve block who become apprehensive, emo- 
^ Excitable, and uncooperative In such cases, emotional as well 
Scon pain would be controlled by the use of demerol and 
Will 'I or barbiturates and scopolamine m one of the forms which 
Parw ^ However, it should be emphasized that there are 

uts who respond so well to the regional methods of analgesia that 
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Technics for ihe Use of Scopolamine with Morphtne, Pantopon and 
Demerol or with the Barbiturates.*— and Scopolamine 
Boston Lying In Hospital group found that for any method of com 
bined amnesia and analgesia scopolamine is an important drug The 
duration of effect on the mother of a dose varying from ^4oo to %oo 
of a gram is about two hours As regards the baby it seemed to hate 
no bad effects on fetal respiration In the past it has been used in 
combination with morphine given once during labor Using it in this 
way amnesia resulted in 39 per cent of the mothers, analgesia in 34 
per cent, and there were 27 per cent failures Excitement occurred in 
10 per cent, but there were no respiratory crises Twenty-three per 
cent of the babies required resuscitation 

Barbiturates and Scopolaymne —Used with pentobarbital, w hich may 
be taken as a representative of the barbiturates, it was found that 
amnesia was produced m 86 per cent, analgesia m 14 per cent, and 
excitement m 17 per cent, with respiratory' crises m 0 36 per cent 
Three per cent of the babies required resuscitation 
Demerol and Scopolamne —As soon as the patient is defimtely in 
labor and complains of her pains she is given intramuscularly 100 mg 
of demerol and Mso or Hoo grain of scopolamine The demcrol is 
repeated routinely m 100 mg doses every four hours and scopolamine 
IS repeated routinely m Mso-gram doses every two hours Seventy two 
per cent of our patients received complete amnesia, 28 per cent had 
analgesia (that is, relief of pain), and there were no failures Three 
per cent of the patients exhibited excitement There were no rcspira- 
tory difficulties and the babies did well Only one per cent of the in- 
fants required resuscitation As a general routine for a large Lying In 
Hospital the Boston group rates it as the best agent they have yet 
used 

H M Kirschbaum of Detroit has used scopolamine alone for the 
duration of labor and oftentimes for delivery with successful results 
The imtial dose is gram of scopolamine, repeated at 30-ininutc 
interv als for a total of 3 doses and ev en m increased doses for desired 
pharmacologic effect He states 

There is no uncertainty regarding the action of scopolanune Individual 
ranaaans may iic anticipateif by the scnsiutity test This drag is lapio m 
action constant when standardized dosage is used, and easy to administer 
With proper precauuons, it is safe for both mother and child Pulse, respira* 
uon, blood pressure, and temperature suffer no lU effects from the drugs 
action Amnesia is quite compete We have seen no interference wi 

uterine contractions nor with the normal processes of labor The mother ** ** 
asked to cooperate with the physiaan or attendants The contracuons continu 
as they would normally in labor and the pauent uses the expulsive forces au 
• These methods arc used at the Boston Lying In Hospital and Depa^ent o 
Obstetnes of Harvard Medical Sdiool under the direction of Dr j 

Irving, working with Dr Wdbam R Schumann and Dr Charles Robie (ju 
from Lull, C B and Hingson R A Control of Pam m Childbirth. 2na eo. 
Philadelphia, J B Lippincon Co , 1944 
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miticall} when the head is on the penneum The loss of blood is minimal 
and the dnig is responsible for a lesser tendency to hemorrhage Convales 
cence after scopolamine anesthesia is rapid and smooth The postpartum 
course is in no wav hampered nor affected I > its use f aent on follows in 
the normal manner 

TecKn c$ for Securing Obsfefnc Analgesid and Anesthesia by Rectal 
Inshllations -Dr Stephen J Rudolph, who has ^vo^kcd with Dr C O 
McCormick and others at the Indiana Uni\crsit\ Mcdica! Center 
where there hate been se\eral thousand dch\ cries under rectal ether 
has submitted the following technic 

^Micn rectal ether is to I e used on a patient in labor the routine whitli 
>s to be earned out begins on admission of the patient After the routine 
pcnnetl preparation the patient is gnen a soda bicarbonate enema This is a 
important pome to remember as it has been found that there is prac 
ically no postpartum rectal irritation along with diarrhea etc when soda 
^ma IS substituted for the usual soapsuds enema routine of most hospitals 
fhe patient is then told that when her pams become too scscrc she may 
have some capsules which will help her for a while then when the pains 
a^n become severe she will be given something b> rectum and that when 
she IS gnen this rectal injection she is to cooperate and not bear down and 
to to hold the medicmc just as long as she can The nurses in the hospital 
responsible for these prcUminir> instructions or >ou can explain your 
method of analgesia at one of her prenatal v isits How c\ cr > ou will find that 
* I mo time taken to explain these seemingly simple facts will be well repaid 
in having a cooperative and understanding pment who \ illl e satisfied with 
me method of relief 

The time of administration of medication when using rectal ether may 
flf h> discomfort of the patient thin w ith an> other means 

medication It is not necessary to await dilatation as long as contractions 
re hard nor is it necessary to forestall medication because delivery is ex 
pected within too short a penod (as with morphine etc ) WTien the patient 
ofT ”®^°rnes too uncomfortable with pains she is gn en nembutal or some 
«r form of barbiturate (4^ to 6 grains) orall> Then when she again be 
mes restless the first dose of rectal ether may be given If the patient is 
on admission both barbiturate and rectal ether may be given 
j Tlie rectal ether holds the patient for vanous lengths of time 

m one hour to six hours with the average of about three hours It may 
repeated after one hour but this is ncces5ar> only m every unusual cases 
c average pnmiparous labor requires two to three instillations while many 
^ultiparas dehver after one dose 

()1 *1"^ three possible means of administration of rectal ether they are 

(3V ® gravity as with an enema (2) by pressure using an Asepto synnge 

stanri McCormicks rectal ether apparatus There are two 

formulas which are commonly used (1) plam rectal ether— used in 
^ (ether V/ ounces olive oil W’ ounces) (2) used only in wild 

show no relief with No (1) (ether 2U ounces paraldehyde 2 
ms olive oil 4 ounces) 

uiffK special apparatus as designed b> McCormick is the simplest 

Can h most practicable of all three methods The least practicable as 

jjr 1 ^ understood is the simple gravity method because of interference 

l)p * Pmsenting part with easy flow of the «jlutions into the rectum and 
tune for instillation usually runs into another pain 
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In using the machine an ounce of plain oh\c oil is first placed in the 
receptacle This oil flows down through the Imver part of the apparatus and 
remains unmixed with the ether oil nuTture which is poured in afterwards 


rectal mucosa and so asi id burning of the mucosa b> the ether it also serves 
to retard absorption and so gives a more gradual and more prolonged effect 
The apparatus is so designed that riic total five ounces just Alls it to the top 
The patient is tlicn placed on her left side (for a right handed nurse) and 
the buttocks and thighs are greased well with lubneant to prevent bums 
which maj occur if ether is spilled on the skin and not removed immedi 
atcly The apparatus is placed on the bed by the patient s feet and the solu 
non is forced out into the catheter (no air is in the s>stem now) Then with 
tlie glov cd right index finger the catheter (a No 22 French) is directed past 
the bab) s head into the lower bowel as high as it can be placed It is advis 
able at this point to await the completion of the next pain as the rectal 
irritation may disrupt the usual utenne rhythm and a pam may be m the 
offing After the pam has subsided the ether is injected rapidly and the cath 
eter removed rapidly as soon as all the mixture is m Firm pressure must then 
be exerted over the rectum for about ten to nventy minutes especially with 
each pam otherwise the entire dose will be ejected and of course there will 
be no effect The patient is reminded just before instillation that this is the 
medicine referred to and that she must cooperate by not expelling it 

Administration I y means of the Mc^rmick apparatus is simple and m 
most instances very effective As mentioned before the average duration of 
effect of a single dose of lecral ether is about three hours There are exceed 
ingly few patients who are held only one hour or less and many patients 
who will go as long as six hours or more and compleie delivery (spontane 
ous) on only a single dose without any other form of anesthesia If opera 
me delivery is expected a dose of rectal ether about one hour before de 
livery will lessen considerably the amount of oral inhalations needed 

The effectiveness of any analgesia is not measured by the reacuons of the 
patient at the time but by the amount she remembers later Despite the fact 
that the patient can be cooperative throughout her labor and bear down when 
told etc It will be found that in most of the cases m which rectal ether is 
properly used tlie patient remember* very little if anything about her labor 
The effect of rectal ether on labor has been studied in over 7500 cases 
delivered in Indianapolis hcupitals in recent years It was found that in most 
cases labor was slioner than average Wien given properly rectal e^t 
serves to relax a rigid penneum and does not stop uterine contractions The 
cooperation of the patient in the second stage m pushing down is also ad 
vantageous in shortening Jalor 

The safety of rectal ether analgesia m obstetrics is one of its greatest ad 
vantages In the senes mentioned before there was found to be no increase 
in the number of stillborn TTie infants are not wide awake on 
and respirations are usually delayed for a short period but in most of the 
cases are easily established (after aspiration of the trachea to clear the air 
passages) by slight stimulaQon-spanUng rubbing feet and so forth On) 
rarely when rectal etlier i* used properly are stimulants needed to initiate res 
piration The babies usually breathe regularly and cry in one to two mmut« 
With regard to maternal safetv rectal ether is a reliable form of 
rical analgesia Despite the fact that immediately after administration t e 
patient is m deep narcosis or high plane anesthesia there have been it' 
deaths due to the analgesia reported to date 
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Paratdefiyde by Means of Orel and Recfat Admtnufrafion — Rosenfeld 
and Da\JdofT presented a prehminarj ri^ort on the use of piralde- 
h\de combined with pentobarbital or sodium am\til in hft\ cases 
To these authors credit should he given for introducing paraldehvde 
as an amnesic agent m obstetrics CoUm and Rartholomcw of \tlanti 
recommend 6 grains of sodium anivtal b\ mouth at the < met ot pro 
gressne labor Thev follow this with from 6 to s drachma C( 
30 cc) of paraldchvde as a rectal instillation Thc\ obser\cd thtt 
since manx labors arc characterized bv considerable incrtn in rbc rust 
stage it is important to withhold all medication until the pjms ire 
less than H\ e minutes apart and arc at least of forts fix c seconds dura 
tion xxhoreas m nuUiparas the main problem is to withhold the rectil 
injection until there is sufficient progress and no evidence ot primirx 
inertia In multiparas, the chief problem is to sec the patient in the 
ome or hospital carlx enough to give an enema and obtain the de 
sited effect from sodium amvtal and paraldehxde before labor his 
progressed too far The first effect of the injection of paraldehv dc 
oe a slight burning sensation and a desire to cvpel the solution 
mm five to ten minutes after the injectton hiccups max be noticed 
rom ten to fifteen minutes after the injection the patient begins to 
OM light!) betvxcen pains and the odor of paraldehxde max he dc 
ected on her breath The following technic is that of Dr Howard 
' Ivane of Washington DC* 

, * The patient is instructed to po to the hospital as soon as possible after 
e premomtorj signs of labor appear The object of the method is to rclicxe 
P* a and pain alone is the indication for beginning treatment \x nhout regard 
*^*^5 ft condition of the cerxtx or the character of the contractions 
‘ Soapsuds enenus are gixen until the return is absolutelx clear This is 
Pinicuiarij miponant as fecal matter in the rectum interferes XMth the ab 
tptiQn of the drugs causes in effect inadequate dosage and results m rest 
the part of the patient 

^ Ihe oral dose of paraldehjdc for patients wcichinc up to 170 pounds 
^ Abos e that 1 cc is ad led for each 10 pounds of xx eight 

To one part of paraldehjdc is added one pm of port xxme and one 
xisual dose being paraldehj dc “*0 cc \x me 20 cc and xx atcr 
A This mixture IS stirred Mgorouslx to prexent separation into Jajers of 
tfic three fluids 

^ ^ The patient is instructed t»» bold her brcuh and to sxx allow the dose 
^ HMicVlj as p< ssiblc There is )itilc taste to the mixture but it is intcnselj 
* deep I rcaths and a fexx sips of tap water rtmnc the Inirmng 

"^*15 1' "*th surprising rapiditj 

The a\erage patient hcctmics dehmtels drowsj witlun ten minutes 
•^tps letwcen contractions dunne the next thinj nutiutcs anl thereafter is 
bj the pains 

The effect of the initial dose usuallj lasts from two to four hours 
IS neccssarj to repeat the medication the original method paralde 
> c benzjl alcohol by rccrum is adopted In the occasional case m which the 

fi?ir/3^p Pathologj of Labor Puerpenum and the Nesxbom C O McCormicl» 
St Louis C. V Mosbj Co 1944 
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patient is still conscious one hour after oral administration, the rectal tnstiila 
tion IS given at that time 

8 The rectum is irrigated with normal saline solution and the panent is 
placed upon her left side 

9 Tlie minimum effective dose of paraldehyde, by rectum, is cc for 
each 10 pounds of weight of tlie panent at the beginning of labor 

10 The dose of benzyl alcohol is alurays 1 J ce As the action of this drug 
IS largely that of a local anestheoe, the dose does not vary with the weight 
of the patient 

11 To the required amount of paraldehyde is added 1 5 cc of benzyl 
alcohol and the mixture Is instilled into the rectum by gravity through a 
funnel and a large catheter which is inserted for a distance of four inches 
As the solution disappears from the funnel it is followed by not more than 
30 cc of normal saline solution which vvaslies out the catheter and discnbutes 
the drugs The bulk of the in)ection is so small that insnllation can be accom 
plished between two contractions \Vliile there is little tendency on the part 
of the patient to expel the solution, it is recommended that during at least 
four or five pains the buttocks be compressed 

12 The dose, and always the full dose, may be repeated if necessary m 
one and one-hall hours As labor progresses, it will he Strand that the tfittt 
of each successive miection is more lasting, the mtenals between repeuuons 
becoming three, four or five houfs 

13 When several doses of the mixture arc givco. the rectum should be 
irrigated with normal saline solution before each alternate instillation 

14 To insure the intake of sufficient fluids it is recommended that 1000 cc 
of 10 per cent dextrose be given, intravenously, every twelve hours 

15 Since the patient is not conscious of bladder distention, cathetenzation 

should be performed every eight hours , a c \. 

16 Restlessness means that the rectum is not clean, that the effect of the 
drug IS wearing off, or that the presenting part is approaching the pennem 
When It occurs during the first stage, the dose should he repeated at the first 
signs of awakening 

A small number of patterns vomit almost immedietely In nearly' every in 
stance it has been noted that the stomach contained food Immediately alter 
vomiting ceases, the dose is repeated and the stomach, emptied by vomiting 
practically always retains this second dose In several instances vomiting as 
occurred twenty or thirty minutes after the paraldehyde mixture has een 
given These patients have begun to be affected by th® Vl 

mimstration is difficult They', therefore are given the pvraldehyde en ) 
alcohol mixture by rectal instillation 

TECHNICS TO PRODUCE TOTAL ANALGESIA WITHOUT AMNESIA OR 
ANESTHESIA 

The Malleable Needle Technic of ConKnuous Caudal Analgesia —1 The 
patient is placed m the modified left lateral Sims position The sacra 
and coccygeal area is cleansed with ether and prepared with one o 
the antiseptic tinctures (See Fig 495 ) 

2 Bony landmarks used as identification include (a) the 
of cocc>x, (b) the sacrococcygeal junction recognized as a pa p3 
or bony protuberance, and (c) the sacral cornua defining the sacra 
hiatus The tip of the coccjt is palpated with the middle 
the left hand, and the thumb is used to find the V- ot V-shape 
indicating the sacral hiatus between the sacral cornin This is usua 
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about to 2 inches from the lip of the coccyx. In cases in which 
there was a failure of the inferior sacral arches to fuse into the bony 
roof of the sacrum, this hiatus may be 2% to 4 inches from the in- 
fenor caudal tip. E.\pcricnce with the standard single caudal injections 
IS a desired prerequisite for success in the use of the continuous 
method. 


RT 



normal aperture imoUmg 4tb and 5th dorsal sacral arches 

middle finger of the left hand now changes place 
^ me thumb and marks the spot for raising the initial skin wheal. 
^.^P^cial apparatus has been developed for this procedure. The 
recommended by us is 1.5 per cent metycaine in iso- 
cont • rhe three chlorides. Special ampule No. 400 (Lilly) 

^ concentration in 200 cc. of sterile solution in a reservoir 
mend" j physician makes up his o^^n solution, we recom- 

“ rhat he use nvo of the No. 313 (Lilly) one-gram ampules of 
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the solution diluted in approximitcly 125 cc of saline or the three 
chlorides With a few cubic centimeters of this solution skin anes 
thesiais obtained b) raising a skin "wheal with a 25-gauge needle and 
deeper infiltration to the sacrococcjgcal ligament with a 2-mch 22- 
gauge needle Satisfactory ampules containing 1 5 per cent procaine 
h)drochlondc (Abbott) and 0 2 or 0 15 pontocaine h\drochloride 
(\^ mthrop) hat e also been prepared 

5 The special malleable stainless steel 19-gaugc needle IS now inserted 
in the midline m the direction of the hiatus at about a 4^ degree antjle 
inth the skin 

6 As soon as the bet cl of the needle pierces the sacrococcygeal 
igament, its reinforced metal collar is depressed through an arc of 
1 to 3 cm and the needle is thrust slowly and etcnly in the midline 
tor I to 2 inches within the sacral canal, where its betel should be 
inferior to the lowest extent of the dural sac This mat be ascertained 
o> measuring on the skin with the stilet the approximate extent of the 
needle The point of the needle should always be below the level of 
the second sacral spine 

7 The small section of tubing with special adapter is now slipped 

* collar of the needle TTic Lucr-Lok strmge is securely at- 
tached to the adapter A careful aspiration is performed 

(a) Should clear spmal fluid be obtained, the needle has pierced the dura 
j lies tMthm the subarachnoid space In such e\ent the needle should be 
nunediatcly withdrawn and the case ruled unsuited for caudal analgesia for 
Mr of producing a massu c spmal miccuon of the analgesic drug Ariatomic 
'viih such low lying dura arc rare (In our ctpcncnce this has hap 
p ned only eU\en times m 3000 injections ) A failure to recognize this situa 
^’ttremely hazardous if not faul 

I, Withdrawal of pure blood indicates that the needle has pierced 
sinall blood vessel in the highly vascular peridural space In this event, the 
P int of the needle should be moved until blood can no longer be obtained 
en the injection is continued caunouslv 

fluid of mtraspinal injection with appearance of spinal 
, P’-®yousl> mentioned can be minimized if a trial dose of 8 cc 
to ^ IS injected and further action dchved for ten minutes 

^ spmal anesthesia does not ensue Without relief of 
nim of motor power m the lower extremities m ten 

sn, injection, one can safely assume that the subarachnoid 

^he 1 precautions hav e been earned out, the hose end of 
four foot tubing is secured over the collar of the special 
jj, ^ needle The tubing should previously hate been connected to 
the of the apparatus, all air having been expelled by filling 

iO came solution 

a5?am?(- V " ^be palm of the left hand firmly pressed ot er the skin area 
sLi dorsum of the sacrum, 30 cc of I 5 per cent solution is 
injected 

Ointment is now generously spread around collar of needle 
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Indtcattons that the Solution Is Betng Injected Into the Peridural Space of the 
Sacral Canal— (a) The pauents usually expenence a sense of fullness progressing 
to an uncomfortable sensation in one or both legs as the solution circumscribes 
the perineural components of the saatic nerses This sensation can be mininuzed 
h> slower injections 

(.b) There will be a progressive analgcsu in the areas supplied by the coc 
cygeal, hemorrhoidal, perineal, pudendal, ilioinguinal and iLohypogastric nerre 
Analgesia should be complete in twenty minutes 

(c) There is relief of abdominal utenne cramps within five to fifteen mmntes 
after injection 



Fig 496 —A, Low lying dural sac B, Episjcral injection, C, Subperiosteal m 
jection D Correct peridural inicction (After Lull, Gifford C and Hingson Robert 
A Control of Pain in Clhildbirtli, J B Lippmcoit Co ) 


(d) Pronounced sasodilatation, cessauon of stveatmg, and increase in tempera 
ture of the skin of the feet will ensue witlun five to fificen minutes after mjec 
non Chmeal experience indicates that the great toe and the ball of the foot art 
the first part of the feet to develop vasomotor block The heels are usually the 
last part of the feet to become pink, warm and dry This phenomenon is oiieh 
noticed on one side set eral minutes before it occurs on the other r m 

Indications that the Solution Is Bang Injected Outside the Sacral C<irw»--W 
The injection fails to rehete pain withm thirty minutes (.b) An ‘injecuon turn 
appears superficial to the dorsum of the sacrum 
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SupplemsMiry Injection! -"V m supplememarv mjccuon will depend 
On the rate of metabolism of the drug b\ the mdit idual patient In 
our expenence 20 cc of additional solntion injected e\er\ thirt\ to 
sm> minutes is sufficient to keep the parturient comfortable for the 
entire course of labor We have continued our supplemcnta^^ injec- 
tions for a mavimum of thin\ hours and for an a'crage of se%en 
hours 

In a feu instances ue ha\e had to increase the maintenance 
dose to 30 cc. Rarel>, m etceptionalU large indniduals, this dose 
has been increased to 40 cc before adequate relief of pain uas 
obtained We ha^e noted further that when the le\el of analgesia uas 
permitted to drop below the lex el of thoracic nerxe roots JCI and \H 
w ith a subsequent return of contraction pains, often a larger dosage than 
the maintenance dose of 20 cc will be neccssarx to bnng about com 
plete relief As lone as the lex cl of analgesia on both sides extends 
to the umbilicus the patient is dcfinitel> comfortable Obxiouslx xxhen 
the lex el ascends to the \iphoid or nipple line, no further injections 
are needed until the pharmacologic effect of the last dose is permitted 
to XX ear off In a fe\\ tndixiduals xxe haxe seen a single dose proxide 
complete comfort for a period of txvo hours The indication for a 
repeat dose is a descending lex el of analgesia bcloxx the umbilicus 
We haxe begun to use the nxlon catheter needle xxhich combines 
the adxantages of both the needle and the catheter, and thus reduces 
or eliminates trauma xvithm the sacral canal 
We consider this method of analgesia to be a specialized procedure 
xvhich requires special training to obtain uniform, saiisfactor> results 
In our clinics w e ha\ e found tlut the specially trained obstetric nurse 
anesthetists are competent to manage the supplementary injections 
after the needle has been properlx inserted b> the ph>sician Medical 
supenision of the patients and management b> the obstetric nurse 
anesthetists are recommended at all times We found that one nurse 
anesthetist xxith one student nurse m attendance could adequately 
superxise the labors of four patients at once 
Recently I hai e xx ntten m the British Medical Journal the following 

Invesugators throughout the world ha^e modified and extended this 
method of analgesia into other fields Inxanabl> it has been abandoned from 
time to nme for the following reasons 

1 Anatomic x-ananons in the region of the sacrum 

2 Techmeal difficulues concerned with the administration of anesthetic 

soluoons into this area 

3 The prolonged mducoon time of 20 to 30 mmutes necessary to provide 

total sensory nerxe block 

4 Systemic complications xxhich haxe resulted from misapphcauon of the 

technic through occult subarachnoid injecuon intravascular injection 
either through xein capillary plexus or direct bone marrow injection 
mto the cancellous corpora of die sacrum 

3 Lack of knowledge concerning the anatomy and xolumetnes of the 
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P«uiar»l space which ptodticcs a wide nnpc of dosage m even avei 
We are aware of all these problems We have , i 

iSSsr3SrSi»i= 

ra dimes „ho hiie conmbmeJ 166 scemific i»pt„ ,hc rnrf.ml tae 

”•■* this Kolmio m llie pm n,„ , 
United Sm»? »' Sever « Fon Sam Honslott, Teas m 1 

such cases ^^eneral Hospital has managed more than 21 

cusc Univer,?^^ Francis R laving Ptoresmr of arnica! Obsteuics at S)i 
C NicSS^f ' S^T''!? "’aeas'il 2000 such cases Dr Ri 

hasmanaVS 1 '“emonal Hospital Daniille Pennsslian 

ArZ S.T n *",'*»• i'l’IM F»"Um D Sinclair m the United Stal 
TOia.? S™1l S^i u°’P'"'i\l'”F’“' Tennessee has managed 850 D 
than ™ n?tt, “ni”?' I'e'eVo* has managed mo 

8i(S Dr \V»!/< n Cumberland Mai>ljnd has nwnagi 

W \ opJ ® States Manne Hos>Kai Staten Idant 

H«P.ta° Ann Notman H Mdler of the Unite™, 

PhSeloht o** 1 Michigan has managed «!0 eases Dr Jglan Mur 
Ehr,mS^Lf 1“® '“5’ 12' R V' All't Detro 

Michigan has managed JOO cases Dn Ou and Sheffety of Mashingtot 
rraneisro ro The group at Stanford Umeersity m Sai 

pSm i"" ">0" 'I"" lO® 

than irtoiwi Amenean bieramte we find that men 

AmerLaS r .A*"'”" »" impressive number m Sovid 

noT ton America have been managed by ihs technic which i 

thfvf* rltn>r» -j aacrage physician to master All the reports fron 

' more rnmrsiivt ^ rcduced tnaicmal and feral monality and morbidity 

\ loss thin if gpi* ” * uniformlj decreased third stage blood 

\ en in any general anesthetic management 

satisfactor> relief vas obtainfid during 
uerl of thc csscs The paticnts 

iivfr frirr. f ” v pbysicians numbering more than 500 and represent 
ti 7 hr% y>^l j stares and wventv rune foreign countries, 

rates nrd.f postgraduatc medical instruction In this scries of 

maternal deaths occurred— all se\eral hours and sev 
rlfh-vrhc rAcf Jfj management under continuous caudal analgesia These 
rhnfPB .» fbe following causes (J) intratentncular bemor 

^ ^ ^ (2) unexplained hjperp>revia jn 2 tot 

emic multipara with madequatclv ttetted syphilis and (3) an evacer 
liation of an acute Streptococcic vmdaits mitral endocarditis The onli 
neurological complication vtas pcnneal nerve footdrop m two infants 
One complctel} recovered after sk months, the other, after fourteen 
tveelts has recovered 60 per cent VV'c have not found an increased 
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number of catheterizations following delivery w hen our recommended 
methods of management have been carried out. 

Major James M. Siever of the Brooke General Hospital, Fort Sam 
Houston, Texas, has summarized for me, as follows, his first 2300 
deliveries with the technic which will be described subsequently: 

SUMMARY OF THL VSF OF CONTINUOUS CAUD\L ANALGESIA AT FORT SAM 
HOUSTON, fEX-AS, FROM JUNF, 19*1 TO JANUARY, 1945 


Total dcli\ encs 

2,300 

Multiparous 

496 

Pnmiparous 

1,904 

Posteriors . . 

238 

Manually rotated 

91 

Forceps rotated 

147 

Breech presentation 

80 

Multiple prepnano 

22 

Posterior face 

1 

Procame . 

1,800 

Metycaine 

500 

Fetal deaths (2 6% gross) 

61 

Premature (less than 30 weeks) 

26 

Stillborn (before admission to hospital) 

25 


Monster 7 

Cerebral hemorrhage 3 

Procaine— 251 cases had to be catheterized once 
Mec> came— 100 cases 

Spinal canal hit six times (each time recognued before solution 
gh cn) 

Indwelling Ureteral Catheter Technic for Continuous Drip Caudal Anal- 
gesia (by Major James M. Siever, Fort Sam Houston, Texas).— 1. The 
patient is placed on her right side in a modified Sims’ position and 
close to the side of the bed. 

2. The lumbosacral region is scrubbed w'ith soap and w ater followed 
by alcohol and ether. Tincture of merthiolate then is applied to the 
region and sterile drapes are put in place. 

3. Procaine hydrochloride 1.5 per cent solution is prepared by add- 
ing the contents of two 5 cc. ampules of 20 per cent procaine hydro- 
chloride to 125 cc. of sterile isotonic solution of sodium chloride. 

4. A skin w’heal is raised over the sacrococcygeal ligament. A 15 
gauge needle is passed through the skin w heal and is advanced through 
the sacrococcygeal ligament. After the tip of the needle comes in 
contact with bone on the anterior border of the caudal canal, the 
needle is rotated 90 degrees to bring its bevel against the bone. The 
hub IS depressed and the needle is then advanced about 1 inch (2.5 
cm.). A glass syringe containing 25 cc. of the anesthetic solution is 
attached to the needle and 1 or 2 cc. of the anesthetic solution is in- 
jected to clear the needle of any obstruction. The plunger is xvith- 
drawn gently in order to make sure that the tip of the needle is not 
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lying within the lumen of a blood vessel or -within the subarachnoid 
space Twenty five cubic centimeters of the anesthetic solution is then 
injected slowly into the caudal canal 

5 As soon as the initial dose has been injected the syringe is de 
tached from the needle and a No 4 French nylon ureteral catheter 
which has been sterilized in an autoclave is passed through the needle 
and IS advanced until the tip of the catheter is approximately ly 
inches (3 8 cm ) above the sacral hiatus, the needle is then removed 
over the catheter 

6 The catheter is padded with sterile gauze at the point of en 
trance into the skin and brought over the patients back to her flank 
and the entire region is sealed -with waterproof adhesive tape to pre 
vent soiling from the perineum 

7 The patient may now be turned on her back and made com 
fortable m any position that she desires 

8 A continuous drip is attached to the catheter and is set to de- 
liver 20 cc per hour If at the end of an hour the level of anesthesia 
IS too high or too low the drip may be either increased or decreased 
proportionately 

The gravity apparatus used at this cLruc is a modification of that used by 
Block and Rotstem A glass c>lindcr graduated m cubic centuneten is interposed 
between the drip and the mam reservoir containing the anesthetic solunoa Th s 
cylinder receives the solution from the mam reservoir and subsequently del vers 
It to the dnp At hourly intervals IJ to 25 cc of the seluuon depend ng on the 
level of the patient s anesthesia is turned into the cylinder During ilie succeed 


method A defin te amount of solution may be given at required intervals and 
yet may be given slowly by gravity 

We prefer the use of the continuous drip for the following reasons 

1 Placement of the catheter m the soft tissue ov erlying the sacrum 
is easily detected since pressure over the sacrum stops the flow of the 
anesthetic agent through the drip apparatus 

2 Chance of infection is decreased, owing to a completely closed 
system 

3 It is the most simple type of apparams 

4 The level of anesthesia IS relatively constant With other methods 

the level of anesthesia is constantly rising and falling , . 

5 There are reduced volume of agent and pressure in the caudal 
canal which together with the constant level of anesthesia vve be 
heve accounts for the decreased incidence of nausea and vomiting ob 
tamed with this method 

6 The total amount of anesthetic used is less In our 600 cases m 
which the drip method was used the amount of solution used per 
hour to keep the level of anesthesia at the umbtheus was 25 per cen 
less than in our previous series 
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7 Our modification makes it possible to obtain all the advantages 
of both the multiple injection and the gravity method 
Conhnuous Spinal Anesthesia and Analgesia —Our experience folloxv- 
mg a study of the basic postulates of Cosgrove has led us to adopt 
the following procedures for ternunal labor and obstetric delivery 

1 Preanesthetic medication should consist of no more than 
grams of one of the barbiturates plus Vi 50 grain of scopolamine It 
should be emphasized that large sedative doses of barbiturates which 
offer a protection to the patient receiving local and caudal analgesia 
are not the antidote in spinal anesthesia Recent evidence indicates that 
the barbiturates in spinal anesthesia mav even have a depressing, rather 
than a protective, effect 

2 The patient’s blood pressure should be checked, and should the 
systolic tension be lower than 90 mm of mercury, spinal anesthesia 
IS contraindicated 

3 Debilitated and cachectic patients should be given 100 per cent 
oxygen inhalation therapy for fifteen to twenty minutes m order to 
saturate the tissues and the blood stream before spinal anesthesia is 
begun 

4 The patient should he comfortably on her side in a position of 
as much total flexion as her pendulous abdomen will permit An intra- 
cutaneous wheal should be raised between the first and second or the 
second and third lumbar spines with a small hypodermic needle A 
2 inch fascia needle should be slowly advanced through muscle and 
between the ligaments of the spmous processes of the designated seg- 
ments for deeper infiltration of 1 or 2 cc of 1 per cent procaine or 
metycame Except in the hypenensive or preeclamptic patient, 25 mg 
^3^ gram) or 50 mg (% grain) of ephednne hydrochloride as a 
prophylaxis against a coo rapidly falling blood pressure should be 
admimstered 

5 A 19 or 20 gauge spinal needle is advanced through the intra- 
spinous ligament, the epidural space, the dura mater, the subdural 
space and the arachnoid The adv ancing needle w ill often p nss through 
two resistant obstructions which can be felt by the operator as the 
needle penetrates the intraspinous ligament and the dura mater 

6 When a free flow of spinal fluid has been obtained, 25 to 50 mg 
of 2 per cent procaine or 15 to 30 mg of 1 5 per cent metycame 
should be slowly injected 

7 An assistant should determine by rectal examination whether the 
patient is m a deliverable state If a nm of the cervLx still remains, the 
patient should be left on her side with the spinal needle still m place 
until the cervix has disappeared and the head has descended to the 
optimum level Should this require longer than thirty minutes to an 
hour and a half, a second injection and even a third of 40 to 50 mg 
mav be administered with relative safetv to the patient. 

The simple precaution of leaving the patient on her side with the 
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bevel of the spinal needle free m the subarachnoid space adds a con- 
trollable feature to spinal anesthesia which makes it one of the safest 
methods foe operative delivery that we have at our disposal Its 
mechanism of safety is the fact that any amount of the injected drug 
can be withdrawn at will m the presence of profound pharmacologic 
effect fts mechanism of efRcicncy is the face that subsequent doses 
of the drug cart be administered m the refractor) case to proi ide total 
relief of pain and optimum relaxation of the cervix and perineal floor. 
There is no method of pain relief m medicine m which the possibility 
of toxic pharmacologic action is so small This is the one method 
which, when propcrl) administered, absolutely protects the baby from 
transplacental intoxication 

The technics of pudendal block, prcsacral block, paravertebral block 
and peridural lumbar analgesia arc old and established procedures 
These technics arc described m the "Control of Pam in Childbiitb” 
by Lull and Hmgson 

TECHNICS FOR THE CONTROL OP FEAR AND TENSION 
Grantly Dick Read in his book, “Childbirth Without Feat,” has 
stated 

The great intensihcr of sumutui micrprewrion « fear Hus emoaon, like 
piua, vs pt<M«u\e and ptoducea iluough the sympaiheuc tiecvxm? syrtem t 
state of tenuon iwthin the body Thus we have jhe three great evils-Pam 
Fear, and Tension Ii is this syndrome which k responsible fot the pain of 
tabor My contenuou is that the pam of labor is the result of an assault «pen 
I primitive function which is intended to be pairdtss The attack vs made by 
forces against which no protccuve apparatus has been developed, because ine 


appears however, that a more rational method of approach to this proWeni 
>M)o\d be to discover the most vuUietaWc point at which to make a counter 
attack, not onlv to resist this dangerous invader which wc call feat, but also 
to set up an cfhcicnt protecuTe mechanism so that the priraiuve function of 
paiidess childbirth may be tecogtuzed b> civdizert women for all time as bon* 
natural and normal 

The perfect painless labor will be attained, but not by the admimstranon 
of drugs and agents to desitov consciousness By careful and patient inves 
tigation of the phenomena of labor, oteetrations will be made from 
aspects Chemical neurological, psycbcdogical, mechanical electrical ana e 
metaphysical facets to this ph>sioIogicat gem will flash some new message 
diose who care to look, and in ofhe fliese varied observations will Iw 
related and sifted untd the tniA of natural painless labor is obvious to a 

Lull and Hmgson have written m their “Control of Pam m 
birth’' 

■pain can be brought to a fn^tfuT nearness ihrougb the telescope 
Fear can be greatly acccnniatcd and magnified through the imcroscop 
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pun. These u% o processes are pathologic psychic genum w hich w hen present 
m an uncontrolled form may penscopc into the sensonum an irrcsersible 
emouonal u^uina The control of pam is achieted by ti\o methods (1) the 
anatomic approach le by bloctwing pam impulses at their source as in 
local spinal and regional anesthesia and caudal analgesia (2) the encephalic 
approach, le by obliteraung pain at its site of interpretation in the central 
nenous sjstcm through \anous forms of general intrascnous and rectal an 
csthesia Soine measure of control is afforded b> obtundmg the memory of 
pun through the use of drugs which produce amnesia or forgetfulness Tlie 
control of fear is sometimes the more difficult of the two and can be man 
aged b> the establishment of the patient s confidence m her ph> sician and b> 
the maintenance of comfort m her surroundings The patient in w horn fear is 
Mmpleiely controlled is the ideal one for the use of the anatomic approach 
The one m whom fear is uncontrolled can be relieved usually more sausfac 
one of the forms of general anesthesia or amnesia 
There is certainly no field of medicine where confidence in her attending 
^ys Clan is of as much importance as it is in the practice of obstetrics 
Vherefote any reassurance that can be gnen a pregnant woman should be 
frequently as possible dating the pregnancy One of the pleasures 
practice of obstetrics is the fact that usually everyone concerned is 
made happy by the advent of the new offspring This pleasure can he greatly 
reduced if the patient goes through pregnanc> and labor fearful of the out 
come for both herself and her child \\ c believ e it w ise to tell a pregnant 
V Oman just what occurs with the onset of labor and what she should ex 
V labor has been fully enforced Many w omen appreciate the fact 
that their phjsician regards them as sufficiently intelligent to understand the 
processes of nature As a result of the careful mental bmld up during preg 
nancy the patient arrites m the labor room in a state of mmd which makes 
\ system easily susceptible to whatever method of analgesia is cm 

ployed It has been our experience that women who are frightened or appre 
nensive do not respond to many of the various types of analgesia used today 
ror example an individual m such a state when given the barbiturates or 
’^^“T^onifainations of drugs very frequcmf> will not become amnesic and 
w have a tendency to become excited 

11 f found that patients of intelligence react more favorably under 

au lorms of analgesic amnesic and anesthetic agents whereas the illiterate 
' subnormal mentality present our greatest problems m controlling 

l«in This class are particularly unsuited for delivery while m possession of 

their mental faculties 

Certain recommendations that 1 w ould make to hospitals 
*1 plans for reconstruction of the labor floor 

, Roisy labor room or rooms in which patients are managed 
under amnesic analgesia should be physically 
parated from the quiet labor rooms m which patients have total 
^^nunation of their pain through the method of regional analgesia of 
so^ approach Air conditioning and soundproofing would 

^ 'e this problem Should air conditioning be instituted, it would be 
0 Bteat importance to construct an mlet for pure oxygen in 

oxjgen concentration of a labor room could be in 
^ eased under regulated control in much the same manner as oxygen 
^ now released in some of our better theaters This extra benefit of 
ygen w ould pro\ e of great value to the anemic patient, the patient 



1376 


ROBERT A HINGSOX 


With cardiac or respiratory disease and the patient with a hypotension 
of fatigue or with a hypertension from the pharmacologic action of 
the analgesic drug The beneficial effect on the mother would be 
reflected in an ameliorated condition of the baby This would be par 
ticularly true in the case of the premature infant 
2 The patients who are managed with methods totally eliminating 
pam by means of continuous caudal analgesia or continuous spinal 
anesthesia must have provided for them facilities for mental recreation 
The following are suggested 

(a) Attractive interior decorating of the labor room «ith indirect lighting 
and controlled reception of sunlight 

ib) Carefully chosen restful paintings of flowen landscape or water scenes 
could be artfully placed around the walls 

(c) A small attracuve bedside library supplied with recent penodicals and 

short stones 

(d) A bedside radio 

(e) A small hostess tabic on which the patient and nurse could en)oy to 

gether tea coca cola or milk 

{/) A carefully selected attractive bed with hard sponge nibber mattress or 
a comfortable mattress supponed in the center with fracture boards 
to prevent a central sagging of the mattress when the patient is lying 
on her side in the related state of caudal analgesia or spinal anesthesia 
If these precauuons arc not taken there are some cases especially in 
multiparas with pendulous abdomens in which the advancing pre 
genting part of the baby will become dislocated from the pelvis In 
cases in which attention to this detail is not possible the pauena 
should labor on their bad s and w ith abdominal binders in indicated 
cases 

(g) An attracuve wall mirror conveniently located to the patient that she 

might keep herself physically tidy and thus boost her own morale in 
maintaining bet self tespect 

(h) Since many women in labor because of endocrine disturbances develop 

a nasal congestion benzedrine inhalers or ephedrine nose drops should 
be provided as part of the rouune management 

We have found it useful to provide patients m control of their 
mental faculties in labor with a bedside bell with which they might 
call for assistance upon the early return of pain or when they might 
need something necessary for their ow n comfort We have found m 
some instances, that a psychological advantage may be achieved by 
fHw ’ ’ 

ing this ordeal 
conversation anc 

tion of the parturient into the external environment In the Marine 
Hospital in New York we permitted women who seemed to have time 
on their hands to make sponges and cotton balls for the other patients 
while they were m labor , 

If a patient is in the hospital before the onset of labor she should 
hear no conversation concemmg other patients and should be tact 
fully reassured concerning her own welfare The pains associated wit 
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the advent of labor can usually be classified as annoying rather than 
painful Many women in the early stages of labor can be made happy 
by reassurance from the attending physician that the discomfort is 
reallj trifling, together with the thought that something will be given 
to reliev e the pain as labor progresses This will oftentimes allow the 
labor to become uell established before any form of pain relief is 
instituted 

It IS true that a large number of w omen m the past had \ ery easy 
labors This is also true of the present All of us who are interested 
in either obstetrics or in pain relief during labor have tried to learn 
why the modem American girl does not stand pain as her forebears 
did This IS still a debatable question and one in m hich probably many 
things are imoKed 

Some M liters believe that it makes for better motherhood if a woman 
IS given no pain relief \Vh} the agonizing pains of labor should in- 
crease any of her natural instincts for motherhood has never been 
quite clear m our minds The failure of medicine men and midwives 
to deal With this poena magna adequately, if at all, compelled women 
in labor to seek the services of physicians The cries of women m trav- 
ail called the art of obstetrics into being The obstetrician who over- 
looks this obligation is causing a retrogression of obstetrics to mid- 
wifery It has always been the duty of a physician to relieve pain 
Since the pains of childbirth are probably as severe as any to which 
the human structure is subjected, it seems reasonable that if relatively 
safe methods of relief, witliout injury to either mother or child, are 
available, the> should be administered 
We have seen many patients who have refused any form of anal- 
gesia and anesthesia because tliey were curious ro know evaerJv what 
happens during the process of partuntion Usually these patients, 
when they return for their second confinement, have learned enough 
by the first experience and will not object to some form of pain 
relief 

The advent of continuous caudal analgesia has opened up a new 
field in the psychology of childbirth One of the greatest psychologic 
factors, as far as the mother is concerned, is to hear her baby’s first 
cr> This has been so clearly demonstrated since the use of continu- 
ous caudal analgesia that we believe it has impressed everyone who 
has had any experience in its use This technic has returned to woman- 
hood the heritage which she had to sacrifice through the use of vari- 
ous forms of anesthesia and amnesia 
The patient of high intelligence who has absolute confidence in her 
obstetrician and who goes through labor relieved of pam but con- 
scious of her surroundings and what is being done for her has in her 
mind an indelible impression of what is actually the concept of mod- 
em obstetrics In the management of a patient who is conscious, much 
can be and should be done tq give her mental tranquillity without 
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fear of the outcome of her labor This is accomplished by a cheerful 
atmosphere m the labor room, which should be furnished much like 
the patient’s own comfortable room at home The conversation should 
be along lines that have nothing to do with her present ordeal Her 
interest in reading light literature should be aroused Her thoughts 
can be taken away from her present environment by the judicious use 
of the radio, as for example, one patient became so engrossed m Lsten 
ing to a football game that she xvas reluctant to leave the labor room 
for the dehvery of her baby, another enjoyed a full program of the 
Metropolitan Opera during her labor These two incidents indicate 
that a suitable tjpe of entertainment for the patient is not incom 
patible with good scientific management of the case A fav onte form 
of occupation of our patients under caudal is a soft drink or tea 
party The hot fluids, glucose, caffeine, and relaxation afforded by this 
repast are welcomed by both nurses and patients When a patient is 
given continuous caudal analgesia, the ps>chology of the patient and 
attendants in the labor room is entirely different from the manage- 
ment of a patient under the sleep producing methods 

If the labor is managed by the use of amnesic or sedative drugs, the 
folloxxmg conditions should be instituted (1) absolute quiet, (2) a 
partially darkened room conduene to sleep and rest Particular em 
phasis should be placed on the conversation between those in attend- 
ance, because although the patient may seem to be entirely uncon- 
scious, oftentimes under the influence of these drugs statements are 
confused and are remembered after the drugs have been eliminated 
Instances have been cited where patients ha\ e been cmotionall) upset 
following their labor because they thought statements detrimental to 
themselves or their personality xvere made while they were under the 
influence of the drugs 

In obstetrics, as m surgery, there has been a resurgence of apphea- 
tions of methods of regional nerve block for pain rebef to eliminate, 
wherever possible, profound sedation and general anesthesia during 
labor and delivery In the obstetrics of the future, the baby can be 
and must be spared transplacental narcotization Wherever hospital 
facilities and trained personnel are available, parturient women can 
be, and xvill be, spaced much of the augutsh of fear and pain in child 
birth 

As I have observed many thousands of labors throughout the 
United States, this u ord of xvaming should be imparted, both to 
parturient women and to overzealous obstetricians who desire to re- 
lieve the first pain— “dolor pnmum ” At least 5 to 10 per cent of 
women in preliminary labor develop a rhythm of contraction which, 
for various reasons, often subsides mto a false start The emotions play 
a great part in these false labors For example, x\ e had one multiparous 
patient who came into the hospital with fi\ e-minute contractions an 
a bloody show After three hours of this labor she was informed y 
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her husband that her mother had died The contractions stopped for 
a nventy eight hour period before terminating in a e hour produc 
tive labor Likewise, many patients avho began labor at home Mith 
three to fi\ e minute contractions arru c at the hospital emotionalU 
excited and received a surgical preparation an enema and have sev 
eral rectal examinations by an unfamiliar intern or resident Some- 
times these patients arc prematurelv rushed to the labor room where 
they are frightened bv the uncontrolled screams of a patient m the 



Fig 498— Total collected and measured blood loss (170 cc) with placentae fol 
lowing dchveries of four consccomc patients with continuous caudal analgesia 

second stage of labor Under such circumstances it is not an infre 
quent occurrence for these women to have an emotional arrest o 
uterine contractions for several hours to more than three da>s One 
of our patients came to the hospital three tunes in one week m false 
labor, her productiv e labor ensued ten dav s later Patients as well as 
physicians should be made to understand these possibilities Pa^nents 
can be provided total relief of the distressing pains of labor, 
should be protected from the profound narcotization of some teenm 
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dunng the preliminar> or prodromal stage Thc> and their babies 
should be protected Too many patients ha\ e been sedated for the 
cramps initiated b\ the expulsion of an enema 

The exploitation of the x\ ords “painless childbuth b\ an unin 
formed lay press should be condemned by the medical profession with 
the emphatic substitution of the term and principles the control of 
P^in in childbirth 

Pam relief m obstetrics through pharmacologic application of drugs 
^tde from accentuating the complications of arrested labor and mul 
tiplymg the instances of opcrati\ e deli\ eiy , greatU increases the most 
common cause of maternal death and delayed convalescence, nameU 
hemorrhage The uterus of a patient who has undergone hours of 
narcotization m labor and a period of deep anesthesia with difficult 
operative dehverj cannot be expected to maintain a contractile tone 
in> more than could the same be expected of the patient s biceps 
brachiae or quadraceps femorae muscles In m\ opinion one of the 
pnmaiy causes of the so called physiological obstetrical hemorrhage 
Exceeding a 200 cc blood loss is general anesthesia administered to a 
depth of the second plane in the surgical stage The judicious use of 
^ethods of regional nerve block for pam relief in obstetrics aside 
trom protecting the baby, w ill bring about an emancipation of the 
jnothers m travail through the salvage of blood and the control of 
tear and pain 


CONTINUOUS SPINAL AND CONTINUOUS CAUDAL 
ANALGESIA IN CESAREAN SECTION 

John C Ullery»MD FACS, TICS’ 

The administration of regional or local analgesics for operatise pro 
cedures has gamed increasing prominence in the past few years and 
with improsemcnt m technic and drugs, their use ssill continue and, 
1 belies e to a large measure supplant the older t\ pcs of general anes 
thetic agents now emploved The pioneer achievements of PitLin 
Lemmon Hingson and Eduards and Cosgraie hive built a founda 
non which offers increasing advantages in obstetrics 
The ill effects of \ anous drugs and inivalation anesthesia on the vin 
born child have long been recognized The marked narcosis of babies 
delivered by these methods has been one of the highest causes of fetal 
mortalitv Because of the dingers to the mother associated with one 
dose spina! anesthesia for cesarean section this method was discon 
emued m all but a feu clinics and for some years a local anesthetic 
acent has been looked upon as the safest for mother and child Hoss 
ever not ever) patient is suitable for this tjpe of anesthesia and not 
all surgeons has e the neccssar> tranquillity to use it 
Since the introduction of continuous caudal analgesia over ten 
thousand patients have been safely delivered socinall) and with the 
minimum of complications and mottihiv Likewise reports of safe 
deliverance have been made with commuous spinal anesthesia Earlv 
m the use of these analgesics cesarean section w as also performed and 
It is the purpose of this report to show the indications technic and 
advantages of each for cesarean operation 

CONTINUOUS SPlNAl ANALGESIA IN CESAREAN SECTION 
In 1939 Lemmon conceived the idea of continuous spinal anilgesa 
for general surgery Since that time ns safety has been well demon 
strated The application of this method to cesarean operations foi 
towed since it offered an ideal method of safety and controllability 
which IS so necessary for this operation In 1942 Heard of Toronto 
emphasized its importance to the "baby 'by his statement ‘ Ht *«««. 
denies the baby the safety of spinal anesthesia must be prepared to 
accept the responsibility of protecting the baby from ether 

From the Philadelphia Lying In Unit of the Pcnns)hanj3 Hospnl Phdadsl 
• Demonstrator in Obstetrics Jeffmon Medical College Ass stanc Obitet 
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Advantages —1 The safety of continuous spinal analgesia lies mainly 
m the administration of smaller initial doses instead of the previous 
one injection method This is because the most dangerous period of 
spinal analgesia is within the first thurty minutes after injection With 
the giving of a small initial dosage of the drug any untoward toxic 
s)Tnptoms will be minimal, and with the needle in the subarachnoid 
space, most of the drug can be rapidly withdrawn by removing sev- 
eral cubic centimeters of cerebrospinal fluid 

2 The controllability of continuous spinal analgesia is of paramount 
imponance in cesarean section A very small dose of the drug is given 
to reach the desired level jusc above the operative field Usually this 
'vill suffice for the operation Additional doses may be given if the 
operation requires longer. Thus a very minimum of the drug can be 
used and be at all times well controlled If the level reaches too high 
or the blood pressure falls bclow' a safe lev el, most of the drug can 
he Withdrawn by aspiration 

3 The ease of administration is noteworthy As the technic consists 
essentially m making and maintaining a spinal puncture, even the occa- 
sional operator can perform it easily A spinal puncture is one of the 
easiest procedures m medicine, and with the addition of a few tech- 
nical details the analgesia is easily giv en 

4 The speed of the procedure likewise offers certain advantages 
rrcqucntly a rapid cesarean section is imperative, and with the short 
tune required for a spinal puncture plus administration of the drug, 
and us rapid action m producing analgesia, loss of blood to the mother 
and fetal mortabty can be markedly lessened 

5. The decrease m postoperative complications following its use 
also makes it ideal The reduction m postoperative nausea and vomit- 
ing. With less abdominal distention than with inhalation agents, is 
marked Usually patients having continuous spinal analgesia for cesar- 
ean can be fed the same day of operation, which eliminates many of 
the abdominal complaints Urinary retention is no greater and phlebitis 
IS probably less frequent, as also are pulmonary complications 

6 Excellent contraction of the uterine musculature, with minimal 
blood loss, is outstanding Few oxytocics are required following de- 
hvery of the baby 

2. The absence of narcosis to the baby offers one of the greatest ad- 
vantages of this method There is no need for resuscitation of the baby , 
as respiration is initiated usually before the baby is completely ex- 
tracted from the uterus, and he cries immediately This is particularly 
valuable m premature infants bom by cesarean section 

8 Excellent relaxation of the abdominal wall is an outstanding char- 
acteristic and enables the operator to perform his task with facility 
and dispatch This is essential m Waters’ or extraperitoneal sections 
w here relaxation is imperative 

9 Likewise, the anesthetic causes no disturbance of previously cx 
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mg ) can be added if the level is not sufficiently high, but this is sel 
dom necessary 

The blood pressure, pulse and respiration are carefully taken even 
five minutes during the operation The sy stolic pressure seldom drops 
more than 10 to 20 mm of mercury, and manv cases have less than 10 
mm fall If the sjstohc level reaches 90 mm or less % grain ephed 
rme hydrochloride can be given hypodermicallj or glucose saline 
solution intravenously Plasma should be available In cases which 
show a profound fall m blood pressure a vasopressor drug can be 
given intravenously 

If the analgesic begins to wear off and the patient complains of dis 
comfort, additional doses of procaine can be given, usually m doses of 
0 5 to 1 cc (12 5 to 25 mg ) 

After the baby is extracted gram of morphine should be given 
hypodermicall) which will reach its maximum effect after the anes 
rfiecrc hss been remov ed FoWou'ing delitvry of cfie phccaa ta oxy 
tocic preparation (usually eigot) is giv en intramuscularly as a routine 
procedure Following completion of the operation the remaining dru" 
IS partially removed b> aspmiting 1 to 2 cc of fluid, and the needle is 
w ithdravv n 

After removal from the operating room the patient is returned to 
her room and placed flat m bed Fluids and soft food can be given the 
same day 

Ind cations and Contraindications— Continuous spinal analgesia ma) 
be used m all types of cesarean section The condition of the patient 
however must be good In the presence of severe hemorrhage from 
placenta praevia or abruptio placentae where the general condmon of 
the patient is poor it w ould be unvv ise to use continuous spinal anal 
gesia In cases of prolonged labor in which cesarean operation be 
comes necessary supportive measures must be instituted before 
analgesia is given 

Agents —Either procaine hvdrochloride or metvcaine (1 5 per cent 
m Ringers solution) ma) be used as the anesthetic agent Both pos 
sess low toxicologic drug reaction and give no depression of vital 
centers They are easily obtainable and require small amounts Their 
duration of analgesia is approximately the same and neither causes anv 
postoperative complications 

CONTINUOUS CAUDAL ANALGESIA IN CESAREAN SECTION 

Since the introduction of continuous caudal analgesia in obstetrics 
by Hingson and Edwards it has proved its merit m cesarean section 
as well as vaginal deliveries Like continuous spinal analgesia it is su 
penor to inhalation anesthetics and its benefits are practically the same 

Advantages— 1 The safe^ factor of continuous caudal analgesia m 
cesarean section lies m its careful administration by a competen 
trained individual who employs the same precautions used m continu 
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ous caudal analgesn for ^agmal deU\ cries B> careful establishment of 
the proper analgesic lc\cl the blood pressure remains within normal 
limits 

2 The controllability of caudal analgesia can be regulated too, b> 
the continuous or fractional method Onlv sufficient drug to produce 
the required lc\el is given and additional doses added if the operation 
proceeds unexpectedly long In this way onlv the minimal amount of 
drug IS required, and its low toxicity is held to a minimum 

3 The recov er> of patients follow mg continuous caudal malgesia 
in cesarean section is ver> satisfactor> and the amount of postopera 
U' c discomfort is minimal There js httlc, if anv , nausea or \ omiting 
following deliver) and distention is much less than with inhalation 
methods These patients can be fed the same da> after operation and 
iheir convalescence is accelerated The incidence of urmar> retention 
IS the same as for continuous caudal analgesia m v agmal deliv encs and 
IS no greater than w ith inhalation anesthetics 

4 Blood loss during and following cesarean section under contmu 
ous caudal is minimal and is seldom over 100 cc This is a definite de- 
crease from sections under inhalation methods The uterus shows 
remarkable contractile powers as soon as the bab> is extracted and 
®'>tocics arc seldom used 

5 The absence of narcosis to the babv is one of the greatest advan 
tages of this method The baby requires no resuscitation and cries 
immediately when extracted from the uterus The color of the Inhv is 
good and it shows no impairment of oxvgenation 

6 Continuous caudal analgesia is particular!) valuable in patients 
''ho have previous existing disease, such as pulmonar) complications 

tart disease or diabetes, as it causes no disturbance of these condi 
^otis whereas inhalation anesthestics frequentiv cause profound 

Tecfimc The patient is prepared first b) mental reassurance, care 
|"v explaining the method and procedure This alla>s any fear At 
he same time the husband is informed that at least a half hour must 
apse before the operation can be started, so tint he will not expect 
i^^turn to her bed m the usual short period of time 

- Adequate fluid intake is maimamed preceding the operation 

•I the patient is given grains (0 1 gm) of a barbiturate the 
''ight and again one hour before operation 

4 With the patient lying m the modified lateral Sims’ position the 
^cral area is thoroughU cleansed w ith green soap and ether and tw o 
oats of antiseptic tincture The sacrar hiatus is then identified, the 
hin wheal is raised and the caudal needle carefully inserted through 
ot s^rococcygeal ligament 

^ and five tenths per cent metycame in Ringer’s solution is 
sed and SO mg of ephednne h>drochloride is given mtramuscularlv 

f e time of the first injection 
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6 An initial test dose of 8 cc is administered with careful check bv 
aspiration to prove the needle is not within the subarachnoid space or 
a blood vessel 

7 A supplementary dose of 40 to 60 cc , depending upon the size 
of the patient, is then given The patient is then placed on her back 
and the level of analgesia tested in twenty minutes 

8 If the level has not ascended above the umbilicus on both sides, a 
supplementary or third injection of 20 to 30 cc, according to the 
need of the patient, is administered 

9 When the level of analgesia is complete on both sides to the 
height of the eighth dorsal segment, the operation may begin A care 
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ful check, of blood pressure and pulse is maintained throughout and 
any excessive blood pressure drop treated promptly with supportive 
measures, such as cphedrine, or glucose saline solution, or plasma Also 
the elevation of the patient’s legs will restore a fall in blood pressure 
by gravity autotransfusion During this time 100 per cent ox>gen 
should be admimstered by inhalation 

10 The time required for the analgesic effect vanes It may be 
from twenty to eighty minutes, but usually an average of thirty five 
minutes from the first injection of metycame 

1 1 At the conclusion of the operation the patient is given i 

of morphine sulfate hypodermic jly This eases postoperative and m 
cisional pain 

Indications and Contraindications— Continuous caudal analgesia is i ^ 
dicated for classical cesarean sections or low cervical sections t is 



WALGESlA IS CtS\REAN SFCriON 1389 

valuable agent in cardiac disease or metabolic diseases and no change 
m the regimen of the patient with complications is necessary It is 
used panicularlv in patients who maj ha\e had an inicia! test of labor 
under caudal and the need arises for section, as the level is alread) 
established and operation can be performed quickl) Also in severe 
totemias m which cesarean section is required, the symptoms and 
blood pressure elevation are alleviated during and following operation 
Inpatients who have had previous existing thrombophlebitis it offers 
a safe anesthetic where operation is required 



Fjg 502^Cesarc3n section under cononuous caudal analgesia Note the unme 
dia« cry of the bab> (From Lull Gifford B and Hmgson Robert A Control 
Pain m Childbirth J B Lippincotc Co ) 


The contraindications are listed as follows (1) Gross deformities 
of the spine panicularly the sacrum (2) Tumors which narrow the 
spinal canal (3) Local infection around the sacral hiatus (4) History 
of sensitivity to the analgesic agent (5) Profound anemia, or shock 
(<5) Placenta praevia, because of its effect of relaxing the cervix and 
increasing bleeding (7) Hj stencal patients 

SUMMARY AND COMMENT 

From the standpoint of the pharmacological effect upon the baby in 
utcro, there is no method of rebef of pam for cesarean section which 
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provides such safety, through absence of toxicologic drug reaction and 
depression, as spinal or caudal analgesia Under the control of the 
continuous’ or fractional method spinal analgesia provides the addi 
tional factor heretofore not achiesed m anesthesiology, namely, the 
method of giving \ery small dose< initially —the necessary inirumutn 
for the operation-plus the mechanism of instantaneous recovery of a 
large amount of the excess quantioos of the drug by aspiration of the 
spinal fluid containing the drug Its 'afety, controllability, speed and 
ease of administration provide an outstanding analgesia m the obstetric 
armamentarium 

Continuous caudal analgesia lihenise offers the same safety to the 
child and mother with careful technic It requites a specially trained 
and competent anesthesiologist to administer and supervise Certain ob 
stetnc complications are best treated h\ cesarean section under this 
method 


roentgenological visualization of the 

SACRAL HIATUS DURING LATE PREGNANCY 
Paul A. Bishop, A1 D * 

Variations of size and shape of the sacral hiatus are easily recorded 
on roentgenograms of the nonpregnant patient The hiatus is almost 
inanably shown in conventional anteroposterior mcws of the pcUis 
ttoweier, m the pregnant patient the shadow of the fetal skeleton 
o\erl]es the area and obliterates the shadow of the hiatus 
cn h j L w technic of the “subpubic angle” film de- 

^ 1 , I enson,t the lower part of the sacrum is pro- 

0 eiow the fetus w ith a cry satisfacton.' \ isuahzation of the hiatus 



the path of the central ray 


Pehi ^ ^ routine study of pelvic anatomy and feto- 

bon cases of suspected disproportion, and a desenp- 

enrr.^ ^ s^^pc and anatomical peculiarities of the hiatus is m 

'^wporated in our routine report. 

Bucw"!f —The patient lies flat on her back on a Potter- 

I table A folded pillow is placed under the partly 

this position the tilt of the pelvis is increased slightly, 
at th I ^ f ®^ltistcd 25 inches above the table top and is centered 
— J Jgvcl of the anterior superior spine It is then shifted caudal- 

department of Radiology, Pennsylvania Hospital, Phila- 
^I^iagnostic Rocntgcnologj , New '^orL, Thos Nelson &. Sons, 1941, Chap 10 
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ward 1 7 inches and tilted cephalad at a 45 degree angle To av old con 
fusion that results if the shadow of the symphysis is superimposed over 
that of the sacrum, the tube is shifted slightly (2 to 4 cm) to either 




Fig 504 The upper two illustrations are examples of sacra x\ith abnormal 
sacral Imti which can be clearly seen to inxolve the distal half of the sacra! 
^te ine lower two illustrations are examples of relatively normal apertoiK 
1 he lower left lUustrauon has an accessory opcninp in the roof of the sacral 
canal about 1 cm from the apex of the hiatus (From Lull Gilford B and 
tiingson Robert A Control of Pam m Childbirth J B Lippmcoti Co ) 


Side of the midline, or the patient’s pelvis can be tilted slighti) to 
either side 

On this film (Fig 504) the shadow of the lower portion of the 
sacrum extends well below the lexel of the pubic bone, into the soft 
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tissue space of the subpubic angle. The shape, width and length of 
the sacral hiatus are clearly shown as well as any secondary openings 
or windows above the hiatus. 

A description of these windows (Fig. 504) is important to the oper- 
ator in caudal anesthesia, since after insertion of the needle through 
the hiatus the tip follows the posterior wall of the caudal canal. Should 
the lip of the needle penetrate the soft tissue of a “window” the in- 
)«ction would be made outside the canal and the anesthesia would be 
unsatisfactory. 

The length of the shadow of the sacrum is distorted (lengthened) 
due to the angle of projection of the rays, so that accurate measure- 



Fig. 505.-Caudai needle m sacral canal. 


Merits of the length of the hiatus or the position of a “window” can- 
be made. However, the inters^mental foramina are plainly shown 
serve as landmarks for the sacral segments and distance from the 
^'P ^ thus indicated. 

Ve have found no practical method of determining the antero- 
Po^erior diameter or depth of the sacral canal. 

Confusing shadows of air and feces in the rectum are frequently 
^^countered. These can usuallv be avoided by preliminary’ emptying 
the rectum and sigmoid. ' , j , 

method of stimulating an evacuation should be selected and 
wdered by the obstetrician rather than the roentgenologist to avoid 
< ^ulation of labor. 



THE ROENTGENOLOGICAL VISUALIZATION OF THE 
PLACENTA 

Paul A Bishop, M D * 

Many uncertainties in the nianagcinent of painless bleeding m late 
pregnancy are rcmo^ ed if the position of the placenta can be deter 
mined Early roentgenological methods more or less naturally utilized 
contrast media amniography, in which the density of the ammotic 
fluid was increased by the mieccion of diffusable opaque solutions di 
rectly into the ammotic fluid, and placentographj , m hich the den 
sity of the placenta itself was increased by the mtratenous injection 
of colloidal thorium diotide Both methods proved dangerous to 
mother and child and frequently disturbed the normal progress of 
labor They were never widely accepted and hate now been replaced 
by safer methods, particularly soft tissue roentgenography, which due 
to improvements m equipment and tcchmc, permits tuualization of 
the placenta in a vast majority of cases when 50 per cent or more of 
the placenta lies above the level of the pelvic mlet 

Soft TiHue Teehnic —Snow and Powell' m 1934 first described a soft 
tissue technic for the visualization of the placenta when it was itn 
planted in the fundus, but thej had not at that tune demonstrated 
marginal or central placenta praevia Manges»Smith,- who began work 
P on the same method mdependentlj , in 1932, later described his find 
mgs in 1000 cases, among which were several low implantations that 
he was able to diagnose correctly. 

Advantages of Soft Twsue Tecbnlc— Soft tiSbuc roentgenogtaphv is a 
simple, safe and accurate procedure that requires no special preparation 
of the patient, no pelvic manipulation, no injection of opaque media 
and is not influenced b> the position of the fetus or the condition of 
the mother The method, ’ sa>s Manges Smith," ‘ requires some stud> 
and observation and special interest on the part of the roenrgenologisv 
as Well as cooperation of the obstetrican to show results Ir is not 
hovv ever, beyond the ability of the average roentgenologist ’ It hss 
been our routine to maLe a single lateral roentgenogram of the futidos 
in all pregnant patients that we examine, not onlv to evaluate the de- 
velopment of the fetus m gcnenl and to search for multiple preg- 
nancy, but also to perfect our technic of making satisfactory placenta 
films and to exercise our diagnostic acumen by reporting on 
cental sice m each case Our obstetrical colleagues have cooperated y 
reporting back to us the actual site of the placenta w henev er possi 
after w hich the films are restudied and the caus es of our errors dete^ 

• Director of the Departhieiit of Radiology, Pennsylvania Hospital Phila 
delphia. 
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mined Because of this pnciicc^ ■when the rare case of suspected pla- 
centa prae\ia is studied, we arc on familiar ground both technically 
and diagnostically. 

Method of Soft Tissue Roentgenography.— A small focal spot tube is 
essential as arc good clean intensifving screens, cassettes with perfect 
contact and proper dark room processing of the films The patient is 
placed on her side on a Pottcr-Bucky diaphragm table, the film and 
tube centered o\cr the fundus Two exposures are made on 14 b\ ]7 



fat la>cr of the fetus 


jL one With the tube and film centeicd o\er the middle of 

to third of the fundus The exposure should be sufficient 

the posterior wall of the fundus For the second exposure 

centered over the anterior third of the fundus and the 
^ari made sufficiently light to show the anterior wall These 

to density are produced by \ar>ing the voltage according 

tanh ^ 4 of part technic,” as used m urological roentgenog- 

h ^^’^^t'opostenor film is also made with the patient lying flat 
onck To a\ oid motion of the fetus or the mother, all exposures 
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pep state that the roentgenological dci»sit> of the placenta, due to the 
fact that It IS solid tissue containing a large amount of blood, js greater 
than that of the amniotic fluid uhich is of low specific gravjt> Under 
ideal conditions, such difference of densit> ma> cMSt and we are will- 
ing to agree that a las er of blood filled placenta of gn en thickness 



Fijj t09-Moirs foemgenopram of a placenta suspenilcJ by its membranes in a 
wire loop (Trom Moir Am J Obst A Gynec, Vol 47, C. V \losb> Co) 

V- . 




Fip 510-Moirs coentpenogram of the same placenta filled wi'fi 
fluid to demonstrate that both are of the same rocnlpenopfapbic densit> t-o ^ 
pare the appearance of this shadow with the placental shadow in Fipurc 
(from Moir, Am J Obsc A Gynce Vol 47, C V Mosby Co ) 

may be more dense than an equal laj cr of fluid, but since such con 
ditions do not pretail m clinical work, we believe their point is 
no practical taliie and clue attempts to identify the placenta b\ an 
such difference of densit) will lead to a frustration and loss 
fidence m direct placental visualization Our opinion in this tegar 
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ccrv lias been confinned b\ expemnents bv Moir* '•09 and 

'in) 

Fomnateb, ^\ c arc able to utilize die difference in ph\ sical charac 
rensnes m our effort to loealre die placentx The placenta is a sobd 
OTrsn. fixed to the uterine xcall Fecal parts cannot come close to the 
trail of the -ntenis at the me of placenta! attachment, but •will be dis- 
placed awaA from the penphen 'When tbe placenta is implanted on 



t nip* '■iV'" ♦-'JO- ^ ah ir tn* -nrintss ~ne ■“ocn-cenn'—^nhjc •t'- 

pea' ifp ♦- jl. ♦ I rj - •'f-’i TB -ne .jr:szil ti“w^ In Flr^IIr^^ *md 
tn^* 'Ou'iio^- par* -S cjezrw sn-Tv— Th- n'l'-cn-nl <;r“ >> 

dija-r-d bn ■'ji*- li IU5 s r* trsn- t N-r-' ■the>r 

iliado\\i O' up' n^ow- tm*" -bird n* Tdi- '^emherv n -b'- -unit's. "The 
ou •‘t is oon-jtnuo.i •wrn -b* Trcrm- •v^nll ot ctnr^ 

ns con\t I % rn«- inn*— manrm s rc*T“\c'\ brr ■\'n-nex o*- 

pmdjnf < n m* am nrr arm'rr' fiml nn^ 'h- ■n:'’Tn*rbhin nT die 
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fetus uhich almost invariably faces the placenta The average maximum 
thickness of the “placental ’ shadow is 7 cm 
It must not be assumed that the “placental’ shadow should be of 
the size or shape of a cross section of the attached placenta The aver- 
age placenta in situ actually measures from 2 to 3 cm m thickness, 
much thinner than the “placental ’ shadoiv on the roentgenogram 
Hotvever, due to the curve of the xtall of the uterus the implanted 
placenta has a saucer-like form The concavity is of course filled with 
ammotic fluid which casts a shadow of the same density as the pla 
centa As a result our x-ray shadow is a composite one, the size and 


r 


Fig 512 -Roentgenogram of the calahcd placenta of Figure 511, 
the film 

shape of the silhouette of a filled “saucer,’ not its cross section Ths 
IS illustrated in Figures 509 and 510 Note the similarity of shape be- 
tween the ‘ placental ’ shadows m Figures 507 and 508 and those o 
Figure 510 , 

The ‘ indigitations” of extremities that have frequently been e 
scribed are due to displacement of fluid by a fetal part dipping mw 
the saucer rather than an actual pressure deformity of the 
itself These characteristics of the placental shadow are illustrate 
Figure 511, which represents a case which has actual placental visu 
ization due to diffuse calcification of the placenta 
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In anteroposterior views soft tissue detail is not as clear as in the 
lateral. The fat line is rarely visible. The outline of the fundus is shown 
and the relation of fetal parts to the periphery can be determined. This 
IS important in those cases in which the placenta is implanted as a 
lateral wall of the uterus with only margins extending to the anterior 
or posterior walls and producing an appearance that is not character- 
isuc but questionable, on the lateral roentgenogram. Absence of a pla- 
cental shadow' on lateral view’s associated with displacement of fetal 



III -Lateral \%all implantation of the placenta (X). Fetus displaced toward 
opposite side Lateral \iew showed no placental shadow 


parts from an area of characteristic shape along the lateral wall of the 
lundiis as shown in the anteroposterior view, is evidence of lateral 
''aU implantation (Fig. 513). . „ . . 

If the placenta is identified m the fundus a negative dia^osis of 
placenta praevia as a cause for the bleeding can be made. The accu- 
of this negative diagnosis should be better than 97 per cent with 
of satisfactory quality. , 

Marginal Implanfation.-When the placenta is implanted below the 
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equator of the fundus, the lo^^c^ margin usually extends onto the 
{ox\er uterine segment and may encroach upon or cuter themti^nuJ 
os UnrgmaC impfantation ts suggested aS a possibihtx uheneief the 
mam portion of the placenta i# iisuahzcd on the louer half of the 
uterus (Fsgs SN and jif) The degree of marginal implantation nuy 
be important m the chmcal management of the case Because of the 
\\ ide \ ariation of size and shape of the placenta this point cannot be 



1 fc jl4 -proved anteriox marginal implantation of the placenta (XI The 
JareraJ /i!m reveafed no postjbJe $pace ftjf a placenta on the posterior wai 

judged by the amount of placenta that is Msihle m the soft tissue fihti^ 
Further stuefy tvi/f Gc of value in determining tins point 
^ffp/acofnenf of ffie Presenbuq Part --If no placental shadow is idcn 
Cri?etf rri fhe aGcfommaf portion of the Uterus or if there is a low im 
plantation, the position of die fetil head with relation to the yeiv ^ 
may give useful mfonpation Ball and Golden' state that if 
a single fetus m the \ ertex posjuon (95 per cent of pregmncitsl P 
centa pra^ui can be dcfiniteU ruled out if the head is „ 

not displaced from the midcoroual and midsigittal planes on ant 
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posterior and lateral films made with the patient standing Displace 
ment of one-third the diameter of the fetal head from its usual posi- 
tion suggests the presence of a miss, such as a low l>ing placenta, 
ovarian c}st or uterine fibroid A cord around the neck or a congen 
ital short cord will cause identical displacement but high imphntition 
of the placenta should be recognized in such cases If the placenta is 
implanted low on the posterior will, the head will be displaced an 
teriorU (Ficf 515), while widening of the space bcmccn the head and 



515— Prosed posterior marginal implantation of the placenta (\) Note the 
forsv ard displacement of the head 

s\ mphv SIS w ill occur if there is a low anterior implantation The 
Patients rectum and bladder must be empt\ when these displacement 
are made 

Cystography —When soft tissue technic fails to reseal the placental 
when It shows evidence of a low implantation, or if the results 
Uncertain, c> stography IS indicated Normallj the presenting head 
'^5 directl) against the lower antenor abdominal wall and caus« a 
^'mmetrical crescentic pressure defect on the distended bladder (1 ig 
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516) The normal space between the head and the bladder averages 
1 or 2 cm An interposed placenta widens this space to 5 or <5 cm 
(Fig 517) The bladder should be distended with from 125 to 200 cc, 
of opaque solution A 5 to 10 per cent solution of intravenous uro- 
graphic media is nonirritating and nonroMc Stereoscopic anreropos 
tenor films are of more \ aluc than oblique and lateral films 
Cenhat Placenta Praevla ~\Ve arc able to report two cases in which 
the diagnosis of central placenta pncvia was correct!) made on the 
basis of evidence by soft tissue technic roentgenograms alone (Figs 



Fiff Ild -Cyscograni showing the nomut rclatiomhip bemcen the head 
fUled bladder 


516 and 519) Normal implantation was excluded m both cases by t c 
absence of any space of sufficient size between the fetus and the penpn- 
ery of the fundus In the first case (Fig 518) there is a transverse lie 
Feral parrs are in close contact with the periphery except in the lowe 
central area In the second case (Fig 519) the head is extender a 
displaced into the right or left fine fossa Fetal parts are dose to ^ 
periphery except m the lower right or left aspect Both cases v' ^ 
sectioned on the basis of this roentgenological evidence and opi 
and the diagnosis was confirmed 
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Premafure Separafion of fhe Pfacenta.—Attempts to diagnose pre- 
imrare separation of a normally implanted placenta ha\c been un- 
successful in our hands. In one case this diagnosis was made on evi- 
dence of an unusually thick placental shadow on the posterior m all 
of the fundus, which we felt was suggestive evidence of a blood clot 
The placental localization was confined but there was no evidence 
of separation, bleeding, or of a clot. In retrospect, we feel the un- 
usual ^^idth of the placental shadow was due to an imiismi amount 


I 

JI7.— Mogram, pru>ed placcma praevia, shuwing the ahnonnal space hc- 
the head and the filled bladder due to the interposed placenta 

fluid between the placenta and the fetus. Until we have had the 
Pportunity to study films of proven cases, we are unable to suggest 
hy roentgenographic signs of practical \alue in the diagnosis of this 
condition. 

Multiple Pregnancy.— The presence of more than one fetus compli- 
fos the problem of identifying the placenta or placentas. ^Ye have 
ot had sufficient experience as yet to feel positue of our opinion. 

Wo placentas can be identified on the film of a case of quad- 
(Fig. 520). Placenta X, which supported fetuses 1, 2 and 3, 



Fg 519 -Central placenta praCTU lateral and anteroposterior mcw^ close to 4 
displacement of the ?\tended head into the light iliac fossa fetal 
the periphery of the entire fundns and the absence of fetal parts in t ^ 

left and central areas 

section Placenta XX supporting fetus 4 svas not identified before ^ 
deliver) 
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Placenta for fetuses 1 2 and 3 at (X) on anterior wall 
prior to cesarean section Placenta for fetus 4 at (XX.) not visble 
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HEMORRHAGE OF PREGNANCY 

Thaddeus L WovrcoMER^, iM D , FACS* 

Hemorrhage is a common and serious complication of reproductive 
function It, m company with toxemia of pregnancy and puerperal 
infection, accounts for most of the deaths m obstetric practice Whereas 
at one time hemorrhage occupied the third position in this lethal tnad 
now, because of the improvement in prenatal care, because of more 
effective methods of combating infection, toxemia and sepsis have 
sharply decreased and hemorrhage has come to occupy the first place 
Hemorrhage of pregnancy will probably ahv a> s cause trouble m ob 
stetric practice for its pre\cntion is difficult— in many cases impos 
sible— and its treatment taxes the best of obstetric judgment and opera 
tive skill 

Hemorrhage in pregnancy may be classfied according to its time 
of appearance— antepartum, intrapartum, or postpartum— or according 
to Its relationship to pregnancy itself— whether extrinsic or intrinsic 
The intrinsic hemorrhagic lesions are abortion, ectopic pregnancy, 
hydatidiform mole, placenta praetia, premature separation of the 
placenta, and atonic and traumatic postpartum hemorrhage The ex- 
trinsic lesions arc polyps of the ccr\L\, varicosities of the vul\*a and 
vagina, inflammatory lesions of the lower reproductive canal, ulcera 
tion, erosion, and malignancy of the cervix The extrinsic conditions 
may be encountered at any time during pregnancy , or in fact m the 
absence of pregnancy In respect to the intrinsic, ectopic pregnancy 
and abortion are usually encountered m the first trimester of preg 
nancy, hy datidiform mole m the second trimester, and placenta praevia 
and premature separation of the placenta m the third 
There is not a great deal that is new m the diagnosis and manage 
menc of hemorrhagic lesions of pregnancy, but there is much of what 
is already known that merits reconsideration and emphasis The first 
of these is the question of diagnosis itself 

DIAGNOSIS 

Dr Thomas iMcCrae one of the greatest clinical teachers of all time, 
used to say that more mistakes m diagnosis w ere made by not looking 
than by not knowing This is particularly true m obstetric practice 
I have frequently commented dunng lecture and conference that there 
is no condition m the entire realm of obstetric or gynecologic prac- 
tice in which a thorough and complete examination, including vag- 
inal palpation is not indicated To the latter statemen t, the onlv mo 

• Professor of Obstetrics and Gynccoleigy’, Temple University Head 
ment of Gynecology and Obstetrics Temple University Hospital Philade p 
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if)ing clause ^\hlch might be added is that an appropriate time and 
appropriate preparation for the examination must be especiall> ar- 
ranged in certain cases 

It seems superfluous to state that a diagnosis must be established 
before treatment can intelligent!) be undertaken Ne\ertheless, time 
and time again the author has seen cases of obstetric hemorrhage Iving 
about the hospital for da) s or weeks at a time on the assumption that 
the condition present w as some such benign circumstance as a threat- 
ened abortion, no local peUic examination basing been made 
Among physicians there is a strange reluctance to perform a \ agmal 
examination, particularly m the presence of spotting of carl) preg 
^ncy, on the assumption that the performing of such will disturb the 
pregnancy Actually, a gentl\' performed \ agmal examination with 
antiseptic preparation when necessary will not disturb or aggravate 
a trmeatened abortion, nor will it cause infection And on the other 
band, the information obtained therefrom is of such vital importance 
in differentiating between abortion and ectopic pregnanev tint the 
remote possibihty of disturbing the pr^nancy is far outweighed by 
c transcendent importance of differentiating between abortion and 
sctopic pregnancy Ev en m placenta praev la, it is essential usually to 
a pelvic examination to determine the extent of the praev la and 
5 measures which will be necessary for its treatment In such an 
mtance, as will be mentioned later, special surroundings and special 
are necessary for the vaginal examination 
At the outset, however, it must be kept in mind that a thorough 
e ®*2mination and a careful vaginal examinaDon are essential to 
s ablish accurate diagnosis and to pave the way for intelbgent, effi- 
cacious treatment 


the extrinsic causes of vaginal bleeding 
] general, the bleeding during pregnane) from various extrinsic 
^jons of the cervix, vagina and vulva is slight m amount and inter- 
character An exception to this statement has to be made 
fiK vaginal or vulvar varices which may bleed very pro- 

y and exsanguinate the patient if not promptly arrested The 
J^gnosis IS established by looking for the lesion— inspection of the 
'agma and cervix 

cerv^ nicst important extrinsic lesion is carcinoma of the 

nan limited m scope and difficult to recognize m preg- 

of Particularly when all forms of ulcerative and erosive lesions 
, c cervLx become hypertrophied and edematous, and bleed read 

“^ 'ipon touch 

m tk slightest question as to the nature of the local disease 

1 b ^ cervix, a biopsy should be taken This can be performed with 
(Ij '^P^> punch or preferably with the loop of surgical diathermy, 
Crater which is left thereby being coagulated or cauterized Com 
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petenc pathological judgment is necessary to make a diagnosis m such 
cases because the cervical epithelium may be greately hypertrophied 
under the influence of pregnanc> hormones and simulate the appear- 
ance of a neoplasm The diagnosis of carcinoma calls for prompt, 
thorough treatment, for this lesion grows with great rapidity under 
the stimulus of pregnancy 


AfiORTtON 

Abortion is by far the most common cause of \aginal bleeding dur 
mg pregnancy It is a more serious condiDon than full term labor and 
deliver) Its principal dangers arc hemorrhage and sepsis, and its se 
quelae may be sterility and chronic imalidism Serious sequelae are 
ordinarily best avoided by prompt evacuation of the uterus as soon 
as the abortion is know n to be under w ay TTiree questions must be 
answered, however, before evacuation is undertaken— first, is the abor 
tion inevitable or is it only threatened, second, is the cervix amenable 
to dilatation and evacuation— arc the products of conception too large 
to be readily evacuated, third, is infection present already in the wall 
of the uterus, and ma) it be disseminated by operative interference 

The answer to the first question consists m the differential diagnosis 
of threatened and inevitable abortion An abortion may be said to be 
inevitable when the bleeding is free and associated with the passage 
of clots, when there is intermittent pam indicative of miniature labor, 
when there has been discharge of fluid indicating the rupture of the 
amniocic sac, and when the cervi\ is found to be effaced and the 
products of conception forced down into the cervical canal When 
the abortion is found to be inevitable, the sooner the uterus is cvacu 
ated the less bleeding and exhaustion for the patient 

The second question as to whether the products of conception can 
be readily evacuated through the cervix depends upon the anatomy 
of this organ and also upon the size of the embryo In some instances, 
It is better to prescribe small doses of oxjtocic drugs such as extract 
of posterior pituitary m small repeated doses and give time for the 
cervix to dilate and permit of ready evacuation the products of con 
ception It may be necessary to pack the cervix and vagina for eig t 
or twelve hours to achieve this end 

The final question as to whether there is or is not infection presen 
in the uterine wall is an important consideration In the presence o 
infection the products of conception can be remov ed from the cervica 
os with an ovum forceps if they are protruding, or if bleeding i 
severe, a dilatation and evacuation may hav e to be performed to arre 
hemorrhage Otherwise, the better policy is to treat the infection sy 
temically and disregard the local process Generally by the 
patient has responded to systemic measures of therapy, the 
of conception will have degenerated and been drained from t c u 
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we ca\it> and the focal process ^vIll ha\c underconc spontmcovib cor 
rectioti and im olution 

fn aff cases of abortion, attention must also be paid to s^ steinic ic 
pVaisftnienc of bfood loss transfusion and to the in'^titiition of 
chemotherap\ ^\he^e potential or actual infection is p^e^^.nt 

ECTOPIC PREGNANCY 

The diagnosis of ectopic pregn3nc\ is not aluavs as ea-.\ j', the 
ttnoooU paint it One can 'il\\a\s, houeicr. make a differential due 
nosis 6ecv.een it and abortion as has alrcad\ been described and there 
seems no excuse for pcrmirtms a case of bleedmff in c-irlc prcctuncs 
to go unexamincd on the assumption that it is n thteitcned abortion 
? 4 been the cause of not a few fataluics \ more diffi 

cult diagnosis is that betw, cen ectopic pr<^nanc\ and pt\\ ic inflam 
fiutOA disease In such cases, if fluid is felt in the postenor cul dc mc 
3 ciagnostic posterior colpotomv should be perfornied In the ca'^e of 
Pt tic inflammatory disease the dratnacre will be of beneht In the 
of ectopic pregnanes no great harm will be done and the cul 
can he closed, the paaenc turned around, and the ecropK 
P^^»nancs operated upon through an abdominal incision 
wofher instances, where a tentamc diagnosis of ectopic prccnanc\ 
s oeen made, jt is probably better to mabe an abdominal musion 
^ explore than to let the patient go m doubt and unoperared upon 

PLACENTA PRAEVtA 

w*ntcen concerning the -x ray diatmosis of placenta 
n© ^ depends upon the absence of placental shadow from its 
^ position m the upper uterine segment, m lateral plates of the 
^ taken with soft tissue tcchmc The measure has important 
j vafue m cases m which the bleeding is slight and prolonged 

A IS ptosided for such diagnostic measures However, it 

« d be pointed out m the instance of o\ erw helming painless bleed- 
b?o r? trimester of pregnanes that much tune and %a\uable 

jj > be lost m sending the patient dowoi for an x tas suidv 
ihc ff ^manipulation and change of position that is required m 
j ^ establish a diagnosis b\ such indirect methods 

it K rather unmistakible e\ idences of placenta prae' la, 

aljo to prepare the operapng room at once, to prepare 

, ^nsfuston m large quantities, to take the patient to the 
bon” perform a raginal examination under aseptic ptepara- 

j 5 “ ^be diagnosis is confirmed, dcli\ er the patient as protnptU 
by w hiches er route seems indicated 
^os) nju * multipara w ith a pamally dilated cen ix and a mat- 

praev la^ rupture of the membranes, traction on the scalp 
w? A forceps^ or m the instance of breech presentation, bnn?- 
°n7i one leg and tamponing the low er uterine seement w’lth the 
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buttock of the child may solve Utc immediate difficulties and lead to 
a prompt vaginal dcU\ ery 

Ho\\evcr, if the cervix is closed and the bleeding is severe dehven 
had best be accompbshed by immediate abdominal cesarean section 
I prefer for this purpose the upper segment section done under local 
anesthesia In order to avoid blood loss during and after operation 1 
frequently place a firm pack m the vagina just before operating then 
open the abdomen and the uterus, and after extracting the bab\ and 
placenta, pack the uterus firmlj doun against the vaginal pack Bi 
so doing, the lower uterine segment and \ ascular cerv ix are tampon 
aded between the \aginal and the intrauterine pack Some twelve to 
twenty four hours after operation the vaginal pack is removed and 
twentj four to thirtj six hours later the uterine pack is removed 
Some such procedure as this will a\oid the very cvtensive postpartum 
hemorrhage which often exceeds the antepartum bleeding, and maj 
carry the patient away Of course, m all such cases ample quantities 
of blood should be procured as early as possible and made available 
for transfusion 


PREMATURE SEPARATION OF THE PLACENTA 
In premature separation of the placenta the x ra\ has no diagnostic 
value The cLissical symptoms of bleeding, internal or external-board 
like ngidirv of the uterus constant severe abdominal pain and tender 
ncss—constitute the basis for the diagnosis The majontv of cases arc 
associated with toxemia of pregnancy or hypertension, but m not a 
few instances there is no rccogninble etiologic factor 
flere again the diagnosis must be established b> vaginal cxamina 
tion and is best performed in the operating room set up for cither 
vaginal or abdominal delivery In the presence of a closed cervix and 
a full term or near term pregnanev, the best treatment is abdominal 
cesarean section Us\nU> the utcnis will contract firmly enough after 
the deliv ery of the pheenta and fetus to make unnecessary the per 
formance of hysterectomy rmlurc of uterine contraction however 
calls for firm tamponage, or in some cases, hysterectomy Hys 
terectomy itself may not be an easy procedure, for if the broad bga 
ments and uterine wall are heavily infiltrated with blood, the tissue 
becomes very friable and the securing of hemostasis with ligature or 
suture IS quite difficult 

Where the cervix is parually dilated or readily dilatable as m a 
multipara, and particularly where the pregnancy is at a comparative!) 
early stage, one may anticipate vaginal dehv ery and ha''tcn the process 
with oxytocic drugs evacuating the uterus from below when the cervix 
IS completely dilated 

In this case too, large quantities of blood are necessary to 
that which has been lost into the r^roductn e tract end transiusio 
should be earned out during operation and afterward 
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POSTPARTUM HEMORRHAGE 

Atonic and traumatic postpartum hemorrhage sfiU take a heavy 
toll of the obstetric patients Improved methods of analgesia and anes- 
thesia and the use of more active oxytocic drugs have helped con- 
siderably to lessen the danger 

The increased use of local and regional anesthesia such as spinal, 
caudal, and local infiltration have resulted m a lessening of serious 
postpartum hemorrhage Under such types of anesthesia the uterus is 
freed up from the relaxing effect of ether and the anoxemic effect of 
nitrous oxide anesthesia In this direction alone much is to be said for 
the newer methods 

The routine administration of some active preparation of the alka 
loids of ergot either intravenously or intramuscularly at the comple- 
tion of the third stage of labor has helped also to do away with the 
danger of postpartum hemorrhage However, when the latter occurs 
and IS not promptly controlled by massage and the administration of 
oxytocics, the uterus and vagina should be thoroughly packed This is 
the promptest and most effective method of controlling severe post- 
partum bleeding 

I resort to intrauterine packing without hesitation in the aseptic 
surroundings of the hospital dehver> room, feeling that it is much 
more important to avoid blood loss and shock than to be disturbed 
about the possibility of introducing bacteria into the reproductive 
tract When packing is used, the prophylactic administration of pen- 
icillin or a sulfonamide, or both, ina> be called upon 
Instruments shou’d always be available in the delivery room for the 
thorough inspection of the cervix, vaginal tract, perineum and pelvic 
floor for traumatic lacerations and for prompt suturing Generally the 
higher the traumatic lesion m the reproductive tract the more serious 
the hemorrhage, although lacerations of the vaginal bulb may some- 
times cause severe blood loss In many institutions a special set of 
abdominal instruments is constantly on tap m the delivery room in 
the case of rupture of the uterus so that no time may be lost in 
transferring the patient to another operating room and preparing m 
struments and personnel there Such preparations will unquestionably 
save a bfe here and there 


RUPTURED UTERUS IN THE LAST TRIMESTER OF 
PREGNANCY 

A Report of 105 Cases 

John H Dugger, M D * 

Rupture of the uterus at or near term is a disastrous event that re 
suits m a high incidence of death to both mother and baby In order 
to determine the causative factors, and to ascribe the responsibility 
for their occurrence, an analytical survey has been made of the lOS 
cases of uterine rupture occurring m the County of Phibdelphia 
Pennsylvania, during a ten > ear period The data and conclusions are 
presented herewith The prevcntabihtv of the deaths and avoidable 
factors were decided b> the Committee of Maternal Welfare of the 
Philadelphia County Medical Society 
A total of 318,103 live births and stillbirths occurred m Philadel 
phia County during the ten y ear period The incidence of ruptured 
uterus was 1 in every 3029 births 


TABLE 1 -MORTALITY ACCORDING TO THE DUR \T10\ OF LABOR IN HOURS 


No of Pregnancies 

Paticnis 

Died 

Recovered 

Primignvidi 

16 

15 

1 

Gravida I HI 

59 

’I 

34 

Gravida IV VI 

M 

9 

5 

Gravida VII IX 

11 

11 

0 

Gravida X or more 

5 

105 

5 

65 

0 

40 


The frequency of rupture during pregnancy was 25 8 per cent 
during labor, 32 4 per cent, at delivery, 40 9 per cent and one patients 
uterus was perforated during rmnual removal of placenta 

Previous Pregnancies —Only one of the sivtecn pnmigravidas recov 
ered (Table 1) All patients who had had seven or more pregnancies 
died The largest percentage of recoveries occurred among the Pira 
I to III This group consisted chiefly of patients who suffered a spon 
taneous rupture at the site of a previous cesarean section scar 
Previous Cesarean Sections —Thirty four patients in whom rupture 
occurred had had one or more previous cesarean sections Twenty 
seven of these patients recovered and seven died (Table 2) . , 

It was significant that the mortality in this group was relatively o\ 
This may be attributed to several factors first the diminishe v — 
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oilarity of the area in the region of the ruptured scar, svhich thus 
prevented excessive hemorrhage, second, the occurrence ot the acci- 
ent before the onset of labor or rupture of the membranes, thus 
re ucing the danger from infection, third, the anticipatirm and prompt 
recognition of the condition by the attendant 

enod of Gestahon —The pregnancy terminated at or after the 
^“SLMh week in eight} -fixe patients Rupture occurred in twelve 
patients between the thirtj -first and thirtj -fifth week, in six patients 
etween the tw ent> -sixth and thirtieth vveeh, and m two patients be- 
nveen the twent> -first and rwentj -fifth week 

resenfation— Sexent}-two of the patients in the senes had a vertex 
presentation, ten a transv erse, tw clvc a breech, and in elcv en the t> pe 
'vas undetermined 


table 2 —UTllUNE RUPTURE IN RELATION TO PREVIOUS CESAREAV 
SECTIONS 


Previous Cesarean Sections 

One 

Two 

Three 

Pauenis 

22 

8 

4 

Died 

5 

2 

0 

Recovered 

17 

6 

4 


34 

1 

27 


table 3-~mERmE RUPTURE IN RELATION TO IREVIOUS PR£G^A^C1£S 


Hours m Labor 

Patients 

Died 

Recovered 

Less chan 24 hours 

47 

32 

15 

’5 to 47 hours 

14 

U 

3 

48 hours or more 

12 

12 

0 

No labor 

30 

8 

r> 

No report 

2 

2 

_o 


lOJ 

65 

40 


Prenafal Care —Adequate prenatal care is imperative for good ob 
^etnes Only slightly more thin one half of the patients in the senes 
“3d had adequate care 

Uurafion of Labor— Forty seven patients had a labor of less than 
tvventy-four hours Fourteen were in labor from twent> five to fifty- 
^'^n hours and twelve were in labor over fortj -eight hours Thirty 
patients had no labor, and no report was made concerning two pa- 
rents The mortality according to hours m labor is given m Table 3 
ihe average duration of labor of the patients who died w'as fort>' 
hours for the primigravidos and twenty three hours for the muln- 

Sravidas 

Type and Extenf of Rupfure -In fift}-si\ patients the rupture of the 
oterus was spontaneous Twenty one of these patients died and thirt>- 
e recovered 


In fort>-li\e patients the rupture vas of trauimtic origin, occur 
ring as the result of some type of manipulation by the attendant 
Forty of these patients died and only me recovered Four died 
undelivered 

The rupture was complete (Fig 521) in eightj-three patients and 
incomplete (Fig 522) m eighteen patients 
Analysis of the method of delivery vvas most illuminating Rupture 
of the uterus occurred in eight patients m whom the delivery was 
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spontaneous For the larger number, ninety three, an operative deliv- 
ery was performed Four patients died undelivered 

Spontaneous Deliveries— Of the eight patients who delivered spon 
taneously, five died Important factors in these deaths were maniw 
dilatation of the cervix and the injudicious use of posterior pituitary 
extract 

An example of a preventable death m this group, due to an error 
in judgment, is seen in the following case historj 

Mrs D H, a pnnugravida who had had no prenatal care was for 

months when admitted to the hospital m con'r’ulsions Immediate trea 
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toxemia included manual dilatation of the cenix and rupture of the membranes 
Thirty slx hours later the convulsions had ceased The patient improx ed Three 
minims of posterior pituitary extract were given at fifteen minute intervals for 
four doses A rapid spontaneous delivery resulted but this was followed by 
shock and hemorrhaite Death occurred five hours after delivery and autopsy re 
vealed an incompletely ruptured uterus with extensive subpentoneal hemorrhage 

Three patients recovered from the rupture following spontaneous 
deliverj Two were treated bj supravaginal hjsterectomv One pa 
tient had no further treatment 


Subpentweftl hematoma 



Fig 522 —Diagram of incomplete uicnne rupture Broad ligament unfolded 
and distended by immense hematoma (From DeLee and Greenhill Prmciples of 
Obstetrics ) 


Mrs S B age JS was in her fourth ptegnano The first and second preg 
nancies had terminated in normal vaginal deliveries The third delivery was by 
cesarean section in the presence of toxemia and a twin pregnancy The present 
pregnancy at term was complicated by toxemia and premature separation of the 
placenta After seven and one half hoots of labor a spontaneous delivery oc 
curred Vaginal examination rev ealed an incomplete rupture of the uterus As the 
general condition of the patient was good no further treatment was adrmnis 
lered and the panent made a complete recovery 

This was the onl> patient m the entire senes who recovered from 
a rupture of the uterus w ithout treatment 

Operahve Deliveries —Looj forceps— F x\q patients who were de 
hvered by outlet forceps died Three of these deaths were preventable 
and tw o w ere nonprev entablc The associated errors m }udgine^ 
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technic -vt ere responsible for the rupture, and not the outlet forceps 
operation 

As an example of errors m judgment and technic m this group a 
brief history is cited 

Mrs M Dm a prinugravida uas at term During her labor V cc of posterior 
pituitary extract was administered After six and one half hours of labor the in 
completely dilated cersjx svas incised and dditery was completed by means of 
outlet forceps The patient died 

Death from the ruptured uterus was caused by the injudicious use 
of an ox>tocic drug, incising the cetMt, and too early operatise 
interference 

Mtd and Utgh Forceps —Xjghi patients were delnered by nud or 
high forceps, all died The deaths were considered preventable due 
to errors in judgment or technic on the part of attendants 

Afjd/or^cpr —Three patients were delivered bv midforccps 

Mrs r J had had one previous delivery, which was instniniental The cur 
rent prenatal care was m-idequate Upon examination the pehiv was found to fte 
slightly contracted Labor was induced ac term with castor oil and postenw 
pituitary extract the Utter being administered in 5 numm doses by hypodermic 
injection repeated at ffftfcn minute inierrals for fire doses After thirty-sit houn 
of active labor the pment was delivered of a snUborn infant by nudforceps 
peath from shoct and hemorrhape occuckJ six hours after dcliv erj , and autopsy 
revealed 9 complete rupture of the utenu 

This death was considered preventable due to the failure of the 
ph)siuan to recognize and propcfl> treat the cephalopelvic dispro- 
portion Cesarean section should hive been performed after a trial 
hhor 

Mrs A A a fttirmgravidv aged 29 ycar> was at term Tlie prenatal care had 
been adequate X ray studies revealed a tclaiivc cephalopelvic divpropumon 
3 deformed pelvis The onser of labor was spontaneous and after thirty ihire 
hours of labor attempted delivery by nudforceps was unsuccessful TwohouR 
later a second difilcult midforceps operation Was performed and a sttHborn m 
/ant was delivered Death from sepvis occurred fourteen days later A postmor 
tern examination revealed an incomplete rupture in the lower utenne segmeor 

This patient should have been delivered bv cesarean section aftet a 
trial labor Her death, which was preventable, was due to the failure 
of the attending physician to recognize the disproportion and debvtr 
the patient by cesarean section 

High Foroepr— Five patients were delivered by high forceps The 
following case report demonstntes the unfortunate results to be 
pecied when dehv ery by high foreqis is attempted 

Mrs McG aged 3J year? had had one previous pregnancy which was 
nated by a high forceps delivery The duld was stiUbom The prenatal 
inadequate and the pauem on adtnission was suffering from preeclamps'a 
of labor wav spontaneous at tetni After a labor of rwenty-sjv 
given 3 minims of postenot pituitary extract and the membranes were mp 
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aroliciallF The \tnt\ was presenting at the pehic inlet The patient continued 
III labor for one hour when a high forceps dcluery was accomplished with diffi 
eulr> The infant was stillborn and the mother died two and one half hours after 
delnerj A complete traumatic rupture was detected on postmortem taginal ex 
aminauon 

This pre\entable death v,as due to errors in judgment and technic 
4 he patient should have been delivered earlier and b> cesarean sec- 
tion The avoidable factors were failure to recognize the existing 
cephalopelv 1 C disproportion, the injudicious use of posterior pituitar) 
c^racc and the application of forceps to a floating head Attention to 
the histot} of previous delivery would have been most helpful 

Version —Rupture of the uterus occurred in thirtj patients upon 
whom interval podahe version was employed Onl> two of these pa 
tients recovered Twenty-eight, or 40 per cent, of all the maternal 
deaths m the present series, and twenty-three, or 34 8 per cent, of the 
fetal deaths, occurred m cases m which the patients were delivered bj 
internal podalic version According to Schumann,' Ruptured uterus 
IS a too frequent sequel to v ersion ’ There w ere 2480 v ersions per 
formed m Philadelphia during this ten >ear period The incidence of 
ruptured uterus was 1 for every 121 patients delivered by internal 
podalic version The maternal dangers to be feared from internal 
podahe version are rupture of the uterus, detachment of the placenta, 
lacerations to the birth canal and subsequent infection The dangers 
to the infant are trauma, with resulting intracranial hemorrhage and 
asphyxia The attendant should never attempt internal podalic ver- 
sion until the indications and contraindications are carefully con 
sidered 

The following histor> illustrates the danger of attempting deliver) 
o> version too earlv in labor 

Mrs E aged 28 years had had one prcMous full term pregnancy which 
"as tennmated by a d fhculc forceps operation The current prenatal care was 
inadequate After a ten hour labor the head was m the midpelvis and the cervix 
''•as incompletely dilated An attempted forceps delivery ac this time was unsuc 
cewful A consultant was called who petfoimed an internal podalic version and 
delivered the patient Intrauterine examination revealed a complete traumatic rup 
fute of the uterus Emergency laparotomy and supravaginal hysterectomy were 
performed t>eat!i occurred seven days after delivery 

The death in this instance was attributable to the attempts at for 
ceps delivery and version too earl> in the labor, and thus was prevent 
able These errors in judgment were attnbuted to both the attendant 
and his consultant 

Breech Presentation —Breech presentation occurred mne times Two 
patients recovered and seven died Each of the seven patients who 
died presented difficult obstetric problems Five of the deaths were 
considered preventable and two nonprev entable The preventable 
deaths w ere attributed to errors m judgment and technic on the part of 
attending physicians in four cases One death was considered to be due 
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to lack of cooperation on the part of the patient, and thus was pre 
ventabJe, 

An c>cample of a preventable death in this group, which was due to 
an error m technic on the part of the ph)SJcian, is seen in the report 
which follows 

Mrs L. S, aged 26 >cms, was a prutupara Prenatal care was adequate Labor 
was induced by mitanasal ailministratton of postefiot pituitary ewract After su 
teen hours of fabot a ftanl^. breech was decomposed ^Vben the physician de 
hsEied the first foot and introduced his hand into the utenne catny to grasp the 
second foot, he feic tfic thinned otcrstrctched uterine waff ropture By imnie- 
diatc classical cesatean section a hvmg infant was delivered lltc small rupture 
on the lateral wall uf the lower utenne segment was not sutured Death occurreu 
four days later 

A preventable death ascnbable to lack of cooperation on the part 
of the patient is illustrated nevt 

Mrs McC was m her seventh pregnancy All her previous pregnancies had 
terminated m normal spontaneous vaginal deliveries The patient had no ptenstd 
care and refused hospitalizauon at the onset of labor After eight and one hall 
hours of labor bfccch cTtraction was attempted hut it was ynsuccesslul The 
patient was referred to the hospital where she was given a blood transfusion, and 
cesarean section followed b> supmagmal hj-stcrectomy was performed The 1) 
I uund infant which was delivered showed evidence of posttniturity The pa 
went had suffered a complete uaurnatio ruptote of the uterus and died ttglvt d*i> 
after debie/y 

The failure of this pjuent to accept hospitalization on the advice ol 
her physician undoubtedlv compelled him to choose an undcsiiable 
method of delis ery 

The two patients who recovered each had an easy btecch c'ttrac 
tion Tach had an incomplete rupture recognized by \agmal examina 
tion Each made an unctemful recovery following supravaginal 
hysterectomy and repeated blood transfusions 

Undelivered Pahenh— There were four patients who died undeln* 
ered For all of these, home dclnenes had been planned Two were 
under the care of senior medical students, one was cared for bj a 
physician, and one by a midwife 

The deaths were all considered to be due to errors in judgment or 
technic on the part of the attendants, and thus w ere pres eatable 

Mrs G G aged JJ yean, bad had four ptwious long difficuh hbos. Cur 
renily, she had no ptemtal tarc Labor began spontaneously at term *y 
sK and one half hours of labor the midwife who was in attendance 
pliysician wlio recognized the mnsvene position of the fetus and re'trreo 
patient to the hospital where she died before delivery was attetUpted Mt p r 
revealed a complete rupture of the uterus 

Mrs- 1^1 Af aged 28 years, bad bad two previous full tetm^'suaucies 
spontaneous deliveries Current prenatal caic was inadequate To® 
hbot was spontaneous After fifteen hours of labor at her home j,f lo 

student who was m attendance called a consultant who referred the P g 
the hospital, where it was found that an impacted mandiUe was p 
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Death occurred before any treatment could be administered A complete rup- 
ture of the uterus u as found at postmortem cesarean section 

The death m this instance was attributable to the failure of the at- 
tendant to recognize and treat the abnormal condition It was thus 
pre\ entable 

Mortalify and Prevenlability —The total maternal mortality m Phila 
delphia for the period co\ercd by this sur%c\, from all causes except 
ectopic pregnancy and abortions, was 974 deaths The total of deaths 
from ruptured uterus was six^ fi\c (6 6 per cent) 

In this senes of 105 cases there were SL\ty-fi\c maternal deaths and 
sKtj SIX fetal deaths, that is a mortality of 61 per cent and 62 per 
cent respectit el\ Deaths from rupture of the uterus w ere usually pre 
'entable Of the deaths, 76 9 per cent were considered to be due to 
errors m judgment or technic b\ the attending ph'sicians and 7 7 per 
cent w ere attributed to lack of cooperation on the part of the patient 


TABLE 4— MORTALITT 

Number Per cent 

Preventable deaths 55 846 

^onprevcntable deaths 10 15 4 

65 100 0 

TABLE 5— PRE'FNTAHLE DEATHS ASP A'OIDABLE FACTORS 


Attnbuted to 

1 Errors in judgment or technic by the physician 

2 Ignorance or lack of cooperanon on part of patient 


Patients Per cent 

50 909 

_5 _9J 

55 1000 


All of these deaths xvere preventable Only 15 4 per cent of the deaths 
^cre considered nonprev entable 

Constant education of the public, accomplished through the re 
newed and persistent efforts of organized medicine, is necessary if the 
present high maternal mortality rate is to be reduced The lay public 
must know what constitutes adequate care and should discriminate 
against the unqualified attendant 

Bland” has said ‘ No function is performed by the human bodv 
"ith greater danger than is pregnancy with its termination in labor 
No process customarily described as physiologic is so frequently asso 
ciated with complications ” 

Emphasis should be placed on the quality of the medical care given 
rhe patient That the professional care xvhich some of the patients re- 
ceived was of poor quality is obvious Thirteen patients had no pelvic 
measurements taken Nine patients with recorded contracted pelves 
" ere dcliv ered b> \ agina, but w ithout roentgen studies Patients x' ith 
Unrecogmzed abnormal presentations such as a shoulder, or with a 
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hydrocephalic fetus were permitted to undergo long exhausme labor 
before deliver) was attempted Posterior pituitary extract was admin 
istered to one patient during a normal labor Improper operative pro 
cedures, unskillfull) performed, xv ere attempted too often 

Roeiitgeiwgraphy was emplojed for onl) three patients and in 
each of these it revealed the abnormal condition However, it was 
used only after the patient was potential!) infected and when she was 
suffering from near exhaustion due to a long labor This made an) 
operative procedure dangerous to both the mother and the baby In 
all three patients who were studied b) roentgenograph), the deaths 
were considered preventable due to errors m judgment and technic 
The history of one of the cases is cited to illustrate this point 

Airs M P Para IX was admitted to the hospital in the thirty SLKth week of 
pregnancy, and treated for severe preeclampsia Medical induction of labor was 
artempred but proved unsuccessful whereupon surgicnl induction by manual dila 
tation of the cervix and ruprurc of the membranes was performed After fonj 
eight hours of labor the roentgenogram showed the fetus to be in the transverse 
posiuon with an impacted shoulder presenting at the pelvic inlet After fifty 
seven hours of labor an internal podalic version was undertaken The result was 
a complete traumatic rupture of the menis a stillborn infant and death of the 
mother four days after delivery 

Roentgenographic studies of the other two patients showed ab 
normal pelves with relative disproportion Both patients had been in 
labor for some time and vagina! deliver) by high forceps was the 
procedure undertiken In all three cases roentgen studies at a time 
when a conservative phn of deliver) could be followed would have 
^ revealed the abnormalit) 

Postenor Pituitary Extract— The danger of administering posterior 
pituitar) extract to a patient during labor is illustrated by the follow 
ing case report 

Mrs E C aged 26 years who had had two previous spontaneous deliveries 
was at term The current pregnancy had been uneventful The membranes rup- 
tured at the onset of labor Two hours liter she was examined by her physician 
who found a frank breech presenting at the pelvic inlet The cervix was ony 
cm dilated and one third effaced One cubic centimeter of posterior pituitary 
extract was given subcutaneously whereupon the uterine contracnons bcca 
strong and prolonged Two hours later a second dose of 1 cc of 
mtary extract was administered Severe tetanic contractions followed i 
hours later the patient was referred to the hospital suffering from ^ 

symptoms of intra abdominal hemorrhage The abdomen was uregular m 5 P 
and the fetal parts w ere easily palpated Emci^ency laparotomy revealed a 
tured at the onset of labor Two hours later she was examined by her P*’^ j 
peritoneal caviry and a supravaginal hysterectomy was performed After rep 
blood transfusions and a prolonged illness the patient recovered 

PREVENTiOH AND TREATMENT ^ 

The prevention of ruptured uterus must be accomplished 
nn improv ement m the technical skill and judgment of the obstetric 
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The attendant should not attempt to carr> out procedures for whicli 
he IS not adcquatclv prepared by experience nnd mining He is ad- 
used to secure prompt and competent consultation m the presence of 
abnormal conditions m all obstetric patients 

In the treatment of a threatened rupture it is necessary first to de- 
cide whether to terminate the labor by vaginal or abdominal deliver)’ 
Generally, if there is present a partially dihtcd cervix, fetomaternal 
disproportion, malposition or an unengaged presenting part, delivery 
h) cesarean section is the method of choice If the presenting part has 
descended below the ischial spines, vaginal deliver), employing the 
utmost gentleness and slowness of traction, js usually indicated 

When actual Tuprure has occurred, hparotosji} ujfh hystcicetomy 
or repair of the rupture is the procedure of choice, since the risk from 
infection would probably be less than the danger of death from shock 
und hemorrhage 

The prompt treatment of the shock and hemorrhage before, during 
and after operation is always indicated Whole blood transfusion js 
imperative The condition of the patient often mav be helped b) tem- 
poral measures of giving intravenously, glucose 5 per cent in sterile 
distilled water, plasma or physiological salt solution to be followed b\ 
whole blood 

Penicillin should be given to those patients in whom infection is 
present or anticipated The prevention of infection in these critically 
"I Patients IS imperative since the> mav survive the immediate shock 
^^^olood loss only to succumb to infection later. 

These important principles of successful treatment arc illustrated in 
the following cited case 


Mrs M ^ aged 30 > cars, had had one previous pregnancy which was temii 
nited by cesarean section for painless vaginal bleeding The puerperal period was 
^ebnle. The current prenatal care was adequate The patient was informed of 
d*® possibility of rupture of the uterus Labor was induced by admimsteting 2 
ounces af castor oil and a hot soap enema no oxytocic drug was given The 
patient was observed by her attendant dunng the labor with the hope that she 
could be delivered by vagina After six hours of mild labor, a severe continuous 
pain developed in the lower part of the abdomen and the uterus remained con- 
tacted A diagnosis of ruptured uterus was made, and emergency cesarean sec- 
tion Was performed eighteen rainurcs after onset of the severe pain Immediate 
operauon was possible because the obstetrician had requested in advance that 
ibe operating room staff be prepared efficient cooperation permitted the oper- 
tion to be started without loss of time 

The living infant was free in the peritoneal cavity The placenta, still at- 
tached in the uterine cavity, was functioning A supravaginal h>sterecromy was 
performed and simultaneously a blood transfusion was given The mother and 
infant both recovered 


CONCLUSIONS 

1 A senes of 105 cases of ruptured uterus at or near term occur- 
ung in Phihdelphi-i County over a ten year period Ins been studied 

2 Si\t)-fivc patients died and forty recovered 
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3 AU the records of the patients who died from ruptured utcrui 
were studied by the Committee of Afatcrnal Welfare of the Phibdcl 
phia County Medical Society The prevcntability and avoidable fac 
tors were determined bv this committee 

4 The incidence of ruptured uterus was 1 in every 3029 births. 

5 Fifty siv, or 86 1 per cent, of the deaths occurred following op- 
erative delivery 

6 Internal podalic v ersion was the most frequent method of dc 
hvery associated w ith ruptured uterus 

7 Fifty five or 846 per cent, of all deaths were preventable 

8 Adequate prenatal care competent obstetric judgment, and skill 
{uU> performed deliveries will reduce the too frequent occurrence of 
ruptured uteru' 
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UTERINE CONTRACTIONS DURING PREGNANCY AND 
LABOR OBSERVED WITH THE TOCOGRAPH 

DoUGtAS S Nisbet, M D 
Passed Assistant Svrceon, U S Pcrauc Heaj-tii Sebsice 

The nature of the uterine contractions is one of the inan> tnj stenes 
and difficulties which confront the obstetrician There ha\e been nu- 
merous efforts and technics described to evaluate and predict their 
force One of the simplest and most pmctiol instruments devised to 
answ er this question is the Lorand tocograph It is intended to rev lew 
the results w hich hav e been obtained w ith this instrument m the studv 
of utenne motiht> 

Tu 0 general methods are used to register utenne contraction those 
with an internal receptor, either mtravaginal, intrauterine or intra 
rectal, and those with an external receptor which is put on the ab 
dominal wall The internal receptors record movements transmitted 
by means of a balloon containing either air or water that is placed in 
the uterus, vagina or rectum These receptors have the disadvantage 
of mtroducmg infection, being difficult to use, and frequently causing 
pain and discomfort to the patient These also transmit, besides the 
utenne contractions the cardiac mov ements of the mother, as w ell as 
abdominal straining and other voluntary motions Furthermore, their 
insertion often produces abnormal uterine contractions The external 
method registers the mov ement of the uterus transmitted through the 
abdominal wall In this method the instrument is strapped or fastened 
on the abdomen dunng the time of mcasutemem It has the advantage 
of not mtroducmg infection, case of application and of being by far 
the simplest t>pe of recording device The dampening effect of the 
abdominal wall is not, as would be anticipated, particular^ detn 
mental in obtaimng the utenne motiht> partem 
Description of the Tocograph —Using the external method, Lorand in 
1933 constructed his first tocograph* The instrument has been re 
modeled and at present consists of an external type of receptor which 
IS combined with a small contmuousU recording kymograph - The 
instrument consists of a metal box about the size of a pack of ciga 
rettes A small rod projects about 0 5 cm from the bottom of the box 
and IS connected through a lever mechanism to a pen which magmfies 
the movements of this rod 3ppro\imatel> five times This pen records 
on a strip of millimeter cross section paper w hich is mov cd at the rate 
of I cm in two minutes bj a spring dnven clock 
Operation of the Tocograph— A new instrument is carefully m 
spected to see that all working parts move easiU with a minimum of 


from the Philadelphia Lying In Hospital, Philadelphia. 
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pla> Two calibrations are ncccssarj. The spring controlling the ten 
Sion on the writing mechanism muse be adjusted so that 150 gm of 
pressure on the receptor rod lifts the pen to the middle of the graph 
paper strip This calibration is accomplished bj placing 150 gm on 
one pan of a simple laborator> balance and slowly allowing the toco- 
graph receptor rod to press on the other balance pan Secondly, the 
clock mechanism is adjustetl so that the graph paper strip mo\es at the 
rate of 1 cm m tw o minutes This can usualK be accomplished by the 
admstment on the clock balance wheel In npcrntion the instrument !■! 



Fig 523 —Latest model Lorand tocograph imcnnr and exterior siews and in 
position for recording Mosement of recording button pro)eciing 0 5 cm from 
bottom of tocograpli is magnified fixe times by xxnting pen This instmmcnt is 
smaller and simpler in consuucuon than model showm m earlier report * (Uoug a 
P Murphy in Surgery Gynecology and Obstetrics Volume 73 ) 

fitted With a small roll of paper, the pen inked and the clock mechan 
ism started It is then fastened to the abdomen at the most prominent 
portion of the fundus b) an elastic belt After minor but nece^ar) 
adjustments a continuous recording of uterine motion is obtained on 
the strip of graph paper , 

The instrument, like all mcchanicil gadgets, must be watched co 
tinually during its operation Trequent minor adjustments 
ment of ink, changing the position of the patient and other trie s 
are learned through experience make the difference between a per 


tTERDvE COVnL\CnOXS OBSERVED \^TrF TOCCK'K.KPrl 1-^27 

rxoni and a failure \t the completion of each ca.e the "'jcfune s 
circrallv cleaned and inspected to insure cona’'uotts ice 
The tnsuuiiient is subject to a j to 10 per cent ct ’•mis opera 
COIL This error is not particuIarK ^gnificaT" as the eTO"^ o''e m 
cHdual machine tend to be constant and thus ccecc cquaL a «e' o 
^phs Onlv when traemgs of <escral machines are ci;ripared do -'•’ev 
ccoire sigiu£cant. Xhe rocograph is b\ no rrea'’s a eii-opem*'’" 
dence that can be left unattended. Gircful and constant claucal 3b 
the entire reenrdiner period is neces am \C r 3 es 
i"CtLcations and significant factors are recorded tn a ro-ebooh u-irc 
the mimbers on the upper marsrm of the graph pape- as rere-ence 
points These notebook records arc an csscn’aal a-’d c^C’^I par’ o* 
In ei-aluatinc the final record not o-iH most the cracirc 
kq the record of clinical observation be considered bu- also the r’c 
^ errors and the climcal condition of the pa'aert. tracing 
p supplemencam infoiminon b worthless 

Keadng ard Irierpretatien of Records.— The tocograph suppLes a 
pernanent record ^hich makes possible the ireasunng and ev^uanon 


■3 ^ 4 « - g f 



'■e* B freqoe^c^ C th^Thm O strcc'tli- as«i £ doricor of cnccracoocs 
fetal irorements anl <3 the base lire of the resnre pea- Ff Ref-r 
^ce ctSTctals for the locanon of clinical djo- ( \cn*al sire total darmon n-enr 
‘Tiinites ^ 


characteristics of uterine acavim fa> the hardness or tone of 
^ c utenne walk (f’) the frequenev (c) rhythm of occurrence of the 
contractions (d) their strersth. and (e) chetr dumnon. 
t*T these characteristics the hardness or ro/r* ot the utenne 

^ali cannot be measured m absolute cernis bs an external receptor 


apparatus nor can ant correlanon be made bemteen tococraph read 
>no-s ajij rntemal h\ stero’^raphic measurements It is noted, host ever 
^ relative decree and ls c.Tprcs'=ed in terms o^ the dspLicement of 
ttvitinir pen from its rest point si hich occurs -when the machme t> 
paced on the patients abdomen If the uterus is «oft. the recordme 
l^tton sinks uito the abdominal trail and the pen is not displaced 
B termed zero hardness or cone. It the utems b hard or tense the 


pen moves up trom the zero posnaon the durance it tnr~emes ex 
pressed m millimeters, gives a comparative r’easu’-erren’' the tore 
fnc uterus This factor of utenne tone is a vem impo-un- porion of 
311 tococraphic traancs Its accuracy is deperdent upon the ca'cful 
calibrations of the instrument. 
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The frequency of the uterine contmctions is expressed in the num 
her of contractions per minute or hour and is determined b> mcasur 
mg the distance between corresponding points of adjacent waves 
These measurements arc carried out with a caliper and arc then 
checked with the speed which the graph paper moves The usual 
speed of the avenge instrument is a centimeter every two minutes and 
IS constant for all practical purposes The contractions recorded by 
the tocograph arc much more accurate than those recorded clinically 
The rhythm of contractions is based upon the time interval between 
the start of one w a\ c and thu of the next and is expressed as a co 
efficient of variation * Also m rhythm enters to a certain extent the 
wave shape or contour which is determined by the observation of 
several waves and the abilitv to superimpose one on the other rather 
than by actual measurement The strength of the contraction is mcas 
ured by the height of the contracting waves and is expressed m mill 
meters The measurement is taken from the base of the vallev between 
the waves to the crest This as well as tone is dependent upon the 
spring tension of the instrument The durtuon of the contraction « 
measured m terms of the length of the contraction wives and is 
pressed in seconds It is usuallv measured by calipers from the first 
upward swing of the writing pen to the last downward swing of the 
contraction There arc ilso other marl mgs which occur on the toco 
graphic tracings These are First the fetal movement which is reg 
istered by short vertical lines with no duration and with no sembbnee 
of regularity cither is to si^c or occurrence I rom these lines can be 
deduced the presence of a living fetus Second other irregularities 
which occur due to vomiting coughing and large abdominal move 
inents of the mother ind bearing down m the late second stage of 
libor 

In order to evaluate properly any locographic reading the actual 
mechanics of the instrument must be carefully considered There arc 
numerous mechanical errors which arise from wear and tear on the 
instrument These can be corrected only by very careful inspection 
and frequent checking as to the time and spring tension of the mecn 
inism The friction of the moving receptor rod which rests on the 
abdomen is frequently increased by perspiration and foreign materia 
working into this arei Other errors arise from the movement of the 
patient the turning and straining of the patient and other facto 
which must be evaluited from the clinical notes taken during t e 
recording 

TOCOSRAPHIC MEASUREMENTS OF NORMAL PREGNANCY AND LABOR 

Normal Pregnancy— By follovvini, a normal pregnancy w>tb 
tocographic tracings it has been noted*^ that the earliest fetal , 
inent occurred at isy wecls the earliest uterine contractions 
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rhjthm occurred at 23Vi '^ccks, -ind the earliest increase in tcnsiim ni 
tone occurred at 31 svccks These rctordinjis arc a siinmnn nf a sciles 
? tracings based upon the assumption tint nrcpnmts 

mts m days, \\ith due cnnsidcntmn of fetal dcvtlojmicnt and men- 
scruaniistory. The contractions which were first recorded in the 21ul 
week recurred with increasing frctpicncy, hut tins increase uis nol 
tmt orm, first becoming significant during the 32n(l week of pcstation 
dj /O per cent of tlic tracings recorded tlic presence of conifK 
t'ons during the last month and only 84 per cent during the last sscci 
0‘pregnanc>. 

pregnancy as contractions, but was 
setacd (ess frequently Its incidence increased as pregnancy pro* 
gre^e , and like contractions tlic greatest rate of increase occurred 
^ "cck of gestation During the last montli rliytbin ap- 
P re in only 3S per cent and during the last week, m only Mf per 
enr of tracings Increase in tension of the uterine waif, which oc* 

V '^cck, resembled the other two cbaracrcristics in 
t It showed the greatest increase at the 32n(! svcck During the last 
ontn, it was present m only 43 per cent of the tracings and during 
fhe fast week, m only 52 per cent 

the a!)osc facts with the length of labor, it is noted 
tne average duration of labor was shoner m the small number of 
^POTCsavfio had contractions before the 33rd week The appearance 
^rhvthrti and increase in tension had no cfTcct upon the duration of 

Foxing oar attention on uterine acfint> during the last two 
dionths of pregnane:), wide individual variations arc noted m all char- 
^ctcnstjcs As m early pregnancy, contractions continue to be the 
important prognostic characteristics of labor During the la-f 
•Tionth the frequency of contractions tends to srabilr/e hut their 
^tcngth diminishes during the 37th to the 3Eth week, thr. r» followed 
an increase in strength and duration m the 39th to 40th week This 
*piicsccnt period has not been adcqoatclv ea:p!amed Short labors nor- 
^*2^. show contraction waves which tend to be snpenmpvabfc, thif 
thev show a nearU perfect rhythm of si^e, shape, duration and fre- 
^”e-cv,Thtf pattern should be preferably associated with mfrcrjticnr, 
strorg nd Jong contractions. Several oliservatiorr in late ptegmney 
recessary to properlv vjsralizc thK general over-all picture of 
ideal prelahor ntenre actmev J- 

^ recapitulate' Ccenne activitv i-crea-e' prrgrc'*-ivclv dnrmv 
ptegna*-cv from the 23 rd wccL, its greatest mcrearc taking pficc m 
d-e riddle of prear-anev- about the 32ncf week Pa-icnt, etpcriercinv 
ntenre contractions pnor to the 32nd week of gcrtatii'n ha/c 
ru^ca-'rfw shorter labors th.an tho«-e who did rT Knvc sneh act 
pictC’-e of the ideal prclabor ircn*'c dvria*- cs v or'* 
nicak forceful contractions 
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Normal Labor —Norniil labor is tharactcnred In a pattern jn tvhich 
It 3S possible to superimpose am one contraction ^\a\e and its fo! 
louing trough upon either of its adjacent nates and their rcspeccnc 
troughs The nearer this ideal can be approached the better is rhe 
quaht) of uterine motiht> This rule holds throughout labor even 
though the magnitude of the waves maj be small The earlier large 
waves are established the more rapid will be the progress of labor 
Good uterine monlitv during labor can be predicted even before the 
onset of labor if a pattern of contraction measuring up to the above 
criteria is established Each individual possesses a distinctive contnc 
tion pattern during pregnanev vihich in a niodified form is carried 
ov cr into labor 1 he persistence of this pattern makes it possible to 
prognosticate earlv in labor the probable subsequent course Usualiv 
tw o tracings ibout one hour apart arc sufficient to obtain the pattern 
Such obsenacions make possible the detection of poor qualitv irr^u 
iar uterine contractions relanveh carh, and thus expedite the treat 
ment of primary inertia 

During the course of labor a progcssivc chmge in uterine acmits 
occurs there is an increase in mcrinc tonus strength and frcqiiencv 
of the intennurent contractions and total amount of cnerg) expended 
A fact perhaps not hitherto suspected is that the duration of contrac 
tjons decreases rather than increases Patients with a low tonus and 
high contraction waves have the more rapid deliveries Observing the 
characteristic of conus it is noted that prinuparas have a higher tonus 
throughout labor than nniltiparas, cspecialh the first stage and with 
this higher tonus compensatorv lower contraction waves As this is 
not the ideal picture of labor it nu) possiblv be an additional reason 
for the longer periods of labor m pnmiparas as a group This observa 
non also suggests the advisability of utilizing in the deliverv of pn 
miparas those methods which arc dircctcil cspcciallv at the lowering 
of tonus In this connection caudal analgesia should be valuable as 40 
per cent of patients under this analgesia show a procressive dccrea^ 
m uterine tone no: related to the level of analgesia 

ABNORMAL LABORS 

False Labor— In an effort to diagnose false labor and to determine »f 
there is any particular vontracuon pattern associated with it a seri« 
of patients were studied It was found that the contraction pancm o 
false labor mav resemble that of either pregnancy or true labor 1 
fact leads to the conclusion that there is no significant factor m t « 
tocographic tnemg that can be utilized to distinguish between rase 
and true labor In the senes two patients who experienced 
early' false labors gave birch to the only two prcnntiire infants 
association of premature births with early false labors suggests the > 
portance of careful study and treatment of such patients '' , 

Inertia —The tocographic pattern of pnmarv inertia is charac c 
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small arrh>thmic contraction \\a\cs which fail to resemble each 
other in shape or magnitude These contractions can be superimposed 
on either lou, normal or high tone The treatment vanes with the 
tone In the cases in which the tone is low, small dosage of oxviocic 
drugs nia> be employed with safety However, m the high tone uterus, 
It IS better to reduce the tone by rupture of the membranes or b> the 
use of caudal or spinal analgesia Oxjtocic drugs should not be cm- 
plowed as tetanic contractions may result If a tocographic record 
gives evidence of pnmarj inertia carl> in labor, one of two sequelae 
IS to be Suspected Either primary inertia w ill continue or uterine con- 
tractions will cease altogether, the primarv becoming a secondary 
inertia As >er, a secondary inertia has not been observed to follow an 
earlier normal uterine motility in the absence of disproportion Toco- 
graphic records thus indicate not onlv the existence of primary in- 
ertia, but also ICS degree and type Furthermore, b> continued obser- 

r— Cenlrol— i Prmarq InerllA > 

ix fKALLA ea. M VPOTfi a: j Kf'fOTO ■'c O TTPrcf rc 

f!err’»t Srul/ dmall navti Small mavci 

fic rnal lint loft lent fJofmal Imt H lent 

Fig 32J-Lorandi classification of pnmar> inertias Diagrammatic represen 
tatjon of locograph picture of (a} nomul labor, (h) hypotonic normoionic 
and hypertonic pnmar> inertia Note (a) small size of wases in all types of 
Pnmary inertia, (b) different degrees of utenne tone associated with the small 
"aves of primary inertia (Douglas P \furph> tn Surgery, Gynecology and Ob- 
stetrics, A'ol 77 ) 


nation of the tracings, the first appearance of secondarj inertia can 
be noted * 

Dysfocla.— Present observations indicate that d>stocia increases the 
effort of the uterus It augments the already high tonus, but not the 
contraction height of pnmiparas In multiparas the height of contrac- 
tions is increased but not the tone Dvstocia prolongs the duration 
the contractions of all patients The finding of inarkedl> in- 
creased tonus and prolonged contractions during labor suggests a defi- 
nite disproportion and the labor should he conducted accordingly 

Abruption of the Placenta —Of interest m the tocographic tracings 
of patients w ith abniptio placentae is the fact that none of them record 
anv of the mtennittent contractions which occur during late preg- 
nanes and normal labor This is confirmed clinicallv by the continu- 
ousU tense abdomen This fact raises the question as to whether the 
usual intermittent contractions arc nccessarv for the opening of the 
cervix, since the cases of abniptio show that m the presence of high 
utenne tone labor and dchverv mav go to completion Tocographic 
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readings lia\c ne\cr recorded a labor in the absence of both inter 
inittent contractions and a pcrsistentl> high uterine tone"® 

Abdominal Pregnancy -The tocograph has been used diagnostically 
in several cases of abdominal pregnancy In true abdominal pregnancy 
near term, the tocograph will show the absence of a contracting 
uterine wall and, in the case of n living fetus, active fetal movements 
These findings have been utihrcd m the diagnosis of a case of abdomi 
nal pregnancy which is to be reported 

Abnormal Uferi— In the case of bicomuate uteri or uterus subseptis 
with a single fetus, tocographic tracings have shown that the resting 
tone and the contractions of the two horns of the uterus arc not equal 
tlie pregnant horn showing an increased tonus and an increased dura 
tion of contractions® In cases of hydramnion the resting tone of the 
uterus has been shown to be avice that of the normal pregnancy, 
while it IS only slightly increased in patients with ewemely large 
babies ® 

Posferior Occiput —Tocographic tracings have shown that the an 
tenor rotation of the occiput docs not depend upon the quality or 
Strength of uterine contractions, or upon the size of the infant It is 
probable that the most important factor in the anterior rotations is the 
tv pe of pclv IS rather than the uterine force "" 


DRUGS 


Pilocin —The previous discussion has dealt with the individual varii 
bihtv, pantv, duration of pregnanev, normal and abnormal labor and 
other factors The effects of dnigs on uterine dynamics will now be 
presented By recording the response of the pregnant uterus to pitocin 
It was found that those with a significant response had shorter labors 
rurthermore, women having uncomplicated clonic reactions had sig 
nificantlv shorter labors than those who exhibited a tendency toward 
tetanic spasm It is thus possible by measuring the response of the 
uterus to pitocin, to predict the relative duration of labor®® In avow 
mg unsatisfactory ty pes of uterine contraction to pitocin the toco 
graphic tracings indicate that the tension of the uterine wall at t e 
tone of treatment and fhe dosage of pjrocin are the most important 
factors The size of the dose and the indications for pitocin shou 
therefore be governed by uterine tone This principle was previous) 
discussed in relation to inertia Also the additional fact that the reac 
non of the uterus to pitocin increases progressively as pregnanev 


advances must be considered in the use of this drug , 

Estrogens -The oxytocic effect of intramuscular estrogenic s 
stances is variable After the 29th week the effect on the tone an 
characteristics of uterine contractions increased irregularly as y 5 
nancy advanced During labor the estrogenic substances app 
slightly to affect only uterine tone " It is possible that future 0 
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tions using intravenous hormones will show more striking and prac- 
tical effects 

ANESTHESIA 

Sedahon with General Anesthesia —After ndmimstration of av small a 
dose as % grain of morphine m labor, tocographic tracings show a 
cessation of fetal movements withm ten minutes This dosage has no 
apparent effects on the uterine activity/ however when ether anes 
tfiesia IS superimposed the uterus rch\es and the tone and contractions 
are reduced 

Caudal Analgesia —In following patients under ciudil analgesia, the 
Riost important factor affecting uterine motility was the level to 
J'hich analgesia ascended When the level of analgesia was maintained 
“tlow the loth thoracic segment 80 per cent of the labors were un 
affected and the remainder showed only minor changes in motilitj 
when the analgesia ascended aboxe the 4th thoracic segment, almost 
/d per cent of the patients showed a decrease jn uterine monlitv In 
extremely low analgesia, involving onl> the sacnl nerves some cases 
ihoued a marked improvement m the strength and frequenev of 
uterine contractions, this improvement connnued after the analgesia 
ascended to the 11th thoracic segment Approximatelv half of the 
patients studied showed a progressive decrease in uterine tone which 
Ufa not appear to be related to the level of analgesia This decrease 
*n tone mav have particular significance m the hvpertomc tvpe of 
juertia it ig also interesting to note that the tone m pnmiparas is 
higher than that in multiparas and it is frequentlv observed that the 
labor of the pnmiparas is greatlj speeded by caudal analgesia 
Spinal Anesthesia —In spinal -inesthesia, ns in caudal the uterine mo 
^uit} is not affected when the anesthesia is below the 11th thoracic 
segment Above this level, interference with uterine motihtv occurs 
as in caudal, the spikes of the abdominal muscle contractions of 
fne late second stage in labor are not present, and the abdominal wall 
^Ppears to have greater relaxation than with caudal Further ohserva- 
wns however, are needed to confirm the actual picture of utenne 
Riofiiirj throughout long continuous spmnl labors 

SUMMARY 

The tocograph consists of a simple recording kymograph with 
” ® Permanent record of uterine tone frequence rhythm strength 

duration of utenne contractions throughout pregnancy and labor 
6e obtained 

wring normal pregnane), uterine activity increases progressiv el\ 
torn the 23rd week,, the greatest increase occurring about the 32nd 
Careful stud> of the prelabor utenne actnit) mahes possible 
^prediction of the probable course of labor 
the significant factors in the tocograph tracing of normal labor. 
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false labor, inertia, d\stocia and abruption of the placenta are dis 
cussed 

The diagnostic \a!uc of the tocograph in abdominal pregnancy and 
uterine anomalies is presented 

In the stud) of the action of the oxytocics and other drugs m preg- 
nane) and labor where permanent records arc necessary, the \alue of 
tocographic tracings is illustrated 
Tocograph tracings are of distinct value jn studying the effect of 
caudal, spinal and other anesthetics m labor and deliver)' 

There are a great man) other problems m the study of the nature 
of uterine contraction in which this instrument should be of extreme 
value 
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FORCEPS FOR DELIVERY-THEIR USE AND ABUSE 
Robert A! iMixaiELL, M D • 

If jr At ere ;n the potter of the intrapartum /ecus to choose, during 
the course of labor, \t hether it \tould rather be delivered spontaneously 
or by the aid of the obstetrical forceps, and, did it possess a fore- 
Knott ledge of the obstetrical abilities of the operator into tv hose hands 
Its fragile brain had been placed, ic is liKcly that not infrequently a 
fetal cry or an intelligible t agitus utermus tv ould be heard, “Don t put 
those mutilators on my head. Doctor, I’ll run my chance of a normal 
spontaneous delivery'” 

The brutality resulting from abusive use of the obstetrical forceps 
IS deservedly deplorable Manifcsranons of this abuse, such as super 
ficial tissue evidences— deep forceps marks in front of the baby’s aural 
canals concomitant with facial paralysis, distorted nose, bruised eye 
lids, abrasions on the cheeks, bcerations of the scalp, torn ears, deep 
tissue etidences-the baby’s weak whimper, the high-pitched cry 
(’cerebral cry”), the respiratory faltering, the muscle twitchings, the 
oculogyric spasms, nystagmus-all results of cerebral center insults, 
are observed even today, still seen in the finest delivery rooms The 
newer obstetrical forceps have made little or no real improvement on 
basic design or basic principle with respect to protection of the fetal 
head, maternal pelvis and soft tissues of the birth channel, as exempli- 
fied in the still frequent usage of Simpson, Elliott or McLane-Tucker 
forceps and their axis traction attachments The principal reason for 
such calamity still lies, for the most part, in the inadequacies of the 
operator behind the forceps It is not ignorance on the part of the 
operator, but an inability to put into gentle action the knowledge 
possessed, an inability to bring into clear focus a mind’s eye visualiza 
non of exactly how the forceps are fitting the fetal head, just where 
the pressure points in and on the venex will be when traction is made, 
and the relation at all times of the maternal pelvic curv c to the curves 
—cephalic and pelvic— of the instrument used 

Innumerable articles, monographs, treatises, and textbooks hate been 
written on the subject of the obstetrical forceps-its origin, its modi 
fications and presentations of new instruments, the indications, contra- 
indications and complications It has been called “the greatest boon 
to the field of obstetrics, it has been declaimed as a murderous instru 
menc and its use advised against, msututions hate been known to 
pride themselves on the low incidence in the use of the obstetrica 

•Chief Resident Physician Lying In Division, Penns>hama Hospital As 
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forceps which, m reality, is surely a sense of “false sec-untv Toda>, 
there is an almost routine use of “outlet,’' “low, or prophshctic 
forceps” for delnery of the newborn by the general practitioners and 
obstetricians There ma> be a tendency, m the rush of dailv affairs and 
the taking of much routine for granted, to ignore unconsciousK the 
c\er existent fundamental principles mvoUed in the obstetrical forceps 
operation It is not the purpose of this paper to include an> thing but 
essentially normal-everj da> -\ anct> obstetrics It is in this great major 
ity of cases that errors in technic occur, cxidcnces of lack of tunda 
niental knowledge crop up It is the proper understanding the con 
Slant review and reconsideration of fundamentals, their reapphcation 
that results in a better use of the obstetric instrument The mother 
and the babj, both of whom arc unquestionably grateful, repay the 
physician by following uneventful postnatal courses 

FUNDAMENTAL PRINCIPLES OF OBSTETRICAL FORCEPS 
Know ihe InslrumenK— Know the obstetrical forceps with which vou 
practice' To be a ‘ jack” of all forceps and a ‘ master of none is ob 
stetncal folly Familiarity with the fundamental parts or components 
of one set of obstetrical forceps breeds confidence and automatically 
familiarizes the operator with other forceps It is after this imtial thor- 
ough training with a gi\en set of forceps that a safe trial use of other 
mstruments can be made The objcctue js to determine the ads an 
^ages or disadvantages of each obstetrical forceps with a final prefer- 
ence for a Select few 

Description —The obstetrical forceps consists of n\o parts, a right 
alf and a left half Each half of the instrument may be described as 
aving a handle, hook or finger rest, lock, shank, blade, tip or apex, 
lent surface and back surface The liandle is to be used only for ease 
m adjustment and manipulation during application of the instrument 
M Hook or Finger Rest, on each half of the instrument, is to be 
Used only for finger-tip traction or as a point of attachment for axis 
faction devices The hock js formed by a crossing of the shanks of 
he forceps, usually near the junction of handle and shank, and is held 
•u position by opposing shoulders xvith a flange (English), by means 
ut a screw or pm (French) or a combination of the two principles 
(German) As a result of the adaptation of the lock, each half of the 
creeps receives its name The left half of the forceps is so named 
^mce the left blade lies m the left half of the maternal peh is and the 
rests m the operator’s left hand So, for the right half of 
right blade lies m the right half of the maternal pelvis 
3nd the right handle rests m the operator’s right hand The lock also 
Uuiuences the method of application of the forceps The juncture is 
fashioned that the left half of the instrument is applied first, and 
^ tight half, last When properly applied the lock falls together 
^uortlessly However, if the right half of the forceps were to be ap- 
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plied first and the left half second this would necessitate a recrossmg 
of the handles for assumption of the normal apposition of the lock 
The ShviL connects the handle to the blade The shank is of var> 
ing length and may be separated from its fellow or approximated b> 
One being placed atop the other Combined the> often serve as a 
point of attachment for axis traction devices The point of juncture 
of the shank with the handle generally entails that portion involved 
'\ith the lock of the instrument Each forceps Blude has a pelvic curve 
Hhich lies along the thin edge of the blade and a cephalic curve which 
lies along the flat surface of the blade The latter is constructed to fit 
the head of the fetus, in such a manner that compression of this 
structure is minimal, and the former, to correspond to the curve of 
the birth channel to minimize trauma to this passage The blade of 
the obstetrical forceps may be fenestrated, nonfenestrated or fenes 
trated with the pelvic surface closed The Tip or Apex of the instni 
ment IS simply the distal end of the blade or the opposite end from 
the handle The tip points shghtlv upward from the horizontal in 
proportion to the degree of pelvic curve The tips of the forceps do 
not approximate even with the handles closed The degree of com 
pression of the fetal head is regulated by the distance between the tips 
of the blades, or as seen externally when the forceps are m position 
the space between the handles The front surface of the forceps is the 
concave aspect of the thin edge of the blade The Back surface of the 
forceps IS the convex aspect of the thin edge of the blade It is with 
^ this knowledge of the front and back of the forceps that another prm 
ciple of application is derived 

j Know the Function of the Obstetrical Forceps— The normal attitude 
,iof the fetus is one of universal flexion The onset of labor fosters de 
scent of the presenting part which in vertex presentations normally 
results la increased flexion This, in turn, brings the most dependent 
portion of the vertex, namely, the occiput, in contact wRh the mus 
cular pelvic floor The Law of the Pelvic Floor, which states that the 
most dependent portion of the presenting part first striking the pelvic 
floor vvill be anteriorly rotated comes into play This accounts for 
the next step in the mechanism of labor, that of Internal AnteriOT Ro 
tatwn The occiput having been brought into position by these steps 
becomes impinged beneath the arch of the symphysis pubis and ex 
tension of the vertex takes place With each succeeding voluntary' 
muscular exertion and involuntary muscular force of labor, extemion 
increases aided by resistance of the perineal floor Thus the 
mg part tends to proceed along the line of least resistance-the but 
channel-following the Curve of Cartis and guided by the pelvic an 
perineal muscle bodies It is this portion of the mechanism ot laoor 
that the obstetrical forceps w ere designed to aid, designed to be ap 
plied to the sides of the baby’s head and to fit the contour ot 
maternal pelvis Hence, the forceps permit intercession at some mui 
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cated point along the deli\er> path, coincident uith the normal mech- 
anismSi of labor, from that point on to completion of extraction of 
the living fetus The purpose is to effect less trauma to fetal and 
maternal parts than would have been suffered had a spontaneous de 
liver) terminated the second stage of labor 
Tramony then, becomes the pwtjary ftinctton of the obstetrical for- 
ceps To know how much traction is necessarv, to know the direc 
tions in which traction should be made, to properl) gauge intervals 
( relaxation, to recognize abnormalities or resistance of 

lered b) the advancing presenting part and of the maternal soft tis 
^^Quisites for the intelligent operation of the instrument 
I he subsidiary functions of the instrument— rotation, leverage, com 
prcssion and dilatation— are to be used onlv m discreet instances bv 
t e accomplished operator The second most common function, then 
be cautiously performed The maternal soft parts— 
^ walls, cervix, lower uterine segment and perineal body 

-can all be serious!) injured, the operator obln lous to this damage 
until postdebvery inspection reveals the destruction 

Pierage is an inherent function of the forceps The only proper 
P forceps can be used as levers or cop) a pendulum motion is 
''hen the vertex has passed the bonv pelvic outlet 

ovipresswn is an intrinsic function impossible to avoid Traction 
th forceps automatically compresses the vertex, resistance of 
pelvis and soft tissues automatically compresses the vertex, 
cn uterine contraction forcing the vencx deeper into this pit of re- 
ance compresses the head, but, the proper application of the forceps 
n controlled traction aided bv episiotomy or perineotomy reduces, 
pronouncedly, possible postdebvery manifestations of deep and super- 
ciai tissue insults More fetal evibairassjneiit results from abnorvtal 
of the vertex than from any other function of forceps 
t of excessive compression is the undercurrent phantom that stalks 
forceps deliveries 

natation of an undilated cervix by the obstetrical forceps or the 
^^•■^gging of a fetal head through an undilated cervix by the obstetrical 
roeps 3 function of the forceps mentioned only to be condemned 
int*^ R Ignorance and only leads the operator deeper and deeper 
o the depths of obstetrical morbidity and mortabty 

Classical Applications of the Obstetrical Forceps —The 
min pe/v/c curve of the obstetrical forceps deter- 

» three possible forceps applications, namely, cephalic, pelvic 

and cephalopelvjc 

L ^ ^^nchmg of the oldsters, that the cephalic application is the 
0 today as it has always been The adjustment of the 

re^ curve of the forceps to fit the cephalic curve of the fetus, 
of^th of the relation of the pelvic curve of the forceps to that 
ns Pelvis, reduces injury to the vertex 
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To nialvc a pehtc appljcatjon of the forceps i e , to adapt the pelv'ic 
cur\c of the instrument to the maternal pelvic curve, regardless of 
the position of the fetal head, encourages abnormal stress and strain 
m and on the delicate vertev This application, with the unavoidable 
increased traction needed for delivery, is far from being the preferred 
method The cephjlopehic adaptation of the forceps is the ideal pre 
hcnsion to be pursued When the curves of the obstetric instrument 
conform to the fetal vertex and the maternal pelvis, the contingency 
of abuse may be curtailed The cephalic application and the cephalo 
pelvic application of the blades are the attempts of the operator to 
coincide with the existent step in the mechanism of labor and to offer 
at that Opportune moment harmless, mechanical intervention for tei 
mination of labor 


Know the Principles of Application of the Obstetrical Forceps— The 
secret of inrelJigenf handling of obstcmcal forceps hes in the com 
prehension of two fundamental principles of application The first is 
known as the La-w of the Forceps and the second is known as the 
Rule of the Forceps These two fundamental principles permit even 
the novice to appear capable of safely conducting the first step of a 
simple outlet forceps operation The operator must visualize how the 
forceps are to be held, i c , how they will lie when m position, m rela 
tion to the fecal head and maternal pelvis This is done by first demon 
stratmg externally the intended position of the instrument and con 
stitutes the Law of the Forceps 

The Law of the Forceps states that the front of the forceps must 
fice the pome of direction The point of direction is that arbitrary 
point on the baby s head that is rotating internally and anteriorly to 


impinge beneath the symphysis pubis In occiput anterior positions it 
is the occiput In occiput postenor positions, it is the forehead, and 
the moment the occiput has rotated from a posterior position to a 
transverse position it again becomes the point of direction The plane 
of the forceps is said to he m any given diameter of the pelvis when 
the line passing through the center of the flat surface of the blades 
of the instrument lies m any given diameter of the pelvis The fetal 
vertex is said to lie m any given diameter of the pelvis when the 
sagittal suture lies m any given diameter of the pelvis In the cephalo^ 
pelvic application tor occiput anterior position, the sagrctai stnrcfrv 
the fetal vertex lies in the anteroposterior diameter of the pelvis an 
the plane of the forceps is said to lie m the transverse diameter of the 
pelvis Hence, the front of the forceps faces the occiput or lies at a 
right angle to the sagittal suture In any of the cephalic applicauons 
the front of the forceps faces the point of direction tne plane o 
the forceps lies at a right angle to the sagittal suture There are n 
exceptions to the Law of the Forceps , , 

The Rule of the Forceps indicates how each blade is to be appu 
It, too, IS derived from the construction of the obstetrical o c p 
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The lock IS so arranged and the handles crossed m such a fashion that 
a principle of application ctohes It states that with the left handle 
of the forceps held m the left hand, the left blade is introduced into 
the left half of the maternal peUis, the right handle of the forceps 
held in the right hand introduces the right blade into the right half 
of the maternal pelvis The Rule of the Forceps is vvithout exception 
m all occiput anterior and occiput posterior positions The application 
of the forceps in the transverse occiput positions follows the Rule of 
the Forceps except when the occiput is right transverse It is in this 
instance that the right blade is introduced first, the left blade second 
The handles must be rccrossed to lock The point to remember, m 
relation to trans\crsc occiput positions, is that the bottom blade of 
the forceps ts applied first 

Know Ihe Indications for Obstetrical Forceps —To recognize when 
forceps should be applied revolves about the general condition of the 
mother and the baby To waylay interv ention or inaugurate it pre 
mature!) js not “prudent profcpsis ” 

The most common viaterml indication is “insufficiency of the povv ers 
of labor” to e/Fect deliver) once the presenting part has reached the 
perineum This ma) result from a decrease m intcnsit) of uterine 
contractions, a too rigid perineum, a large babv, maternal exhaustion— 
ph>sically and nervously— and with the now frequently used regional 
^esthetics, which take the “push” out of the second stage of labor 
The patient should be permitted to demonstrate the proficiency of 
her labor but not allowed to demonstrate her ability to absorb the 
abuse of a prolonged labor The failure of complete anterior rotation 
of the vertex is a second common indication for forceps Occiput pos 
tenors are the most frequent offenders and the failure of rotation 
usually results m the ‘‘deep transv erse arrest ” Persistent occiput pos- 
terior positions are not infrequently encountered The manipulation 
of the vertex from this position, with the obstetrical forceps, requires 
uo little abilitv Forceps arc indicated to relieve excessive strain on 
the uterine scar during the second stage of labor of a previously 
cesareanized patient General conditions which complicate the ante 
P^rtum and intrapartum states primarily affecting the mother, but 
secondarily the baby, justify the aid of obstetrical forceps Toxemias 
° pregnancy, such as severe preeclampsia or a "full blown” eclamp 
^>3, acute or chrome diseases of lungs, heart and kidne) s— pulmonary 
tuberculosis, rheumatic heart disease, nephritis, hernia, partial abruptio 
P 3centae, and a low-lying or a marginal placenta praevia are such 
examples 

Tile most common fetal tndicattoji is ev idence of intrauterine fetal 
^'Stress or threatened fetal asphyxia This distress becomes apparent 
iR alteration of the fetal heart rate (irregularity— not at the time of a 
«bor pain) (normal variation from 100 to 180 per minute), appear- 
3Uce of meconium stained ammonc fluid m vertex presentations, or 
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rumultuous (ctal movements m utero The maternal conditions men 
tioncd abo\e, prematuntj , prolapse of the umbilical cord, fetal mal- 
prcsentations as brow, face, or trans\erse he, drops m maternal blood 
prcssure-pro)onged-occasjor»aJI> accompanying regional anesthesia 
are contributing causes of intrauterine asphyxia Interference, by aid 
of the obstetrical forceps, is indicated in these maternal or fetal con 
ditions provided their use accomplishes the purpose without undue 
damage to either the parturient or the fetus To attempt vaginal de 
livery with forceps through an unfavorable cerviv is misguided in- 
trepidit> When the cervix is completely dilated and effaced and the 
head has advanced to and remained on the perineum for one hour, or 
when, after complete cervical dilatation for two hours the vertex fails 
to advance beyond (eg, a deep transverse arrest, the maternal and 
fetal status not indicating earlier delivery), the operator has an abso 
lute indication for proph> lactic interference with the obstetrical for- 
ceps Control bj forceps of the after coming head in breech deliveries 
supplants ungov emed suprapubic pressure and frantic attempts at man 
ual extraction Control b) forceps of vertex deliveries m the laparo- 
trachelotomy displaces vigorous manipulative extraction 

Know the Conditions for Obstetrical Forceps —Fulfillment of the ob- 
stetrical obligations must be concluded prior to an) attempt at for 
ceps delivery Surgical asepsis of the deliver) field is essential Today, 
postpartum morbiditj from endometritis or puerperal infection origi 
natmg from an improperl) antiseptisizcd vulva rarel> occurs Tincture 
of green soap, sterile distilled water, and a 1 per cent solution of lysol 
may be used freely in scrubbing the pudendum, lower abdomen and 
thighs 

Linpty the urwary bladder The deliverance of a patient with a 
partially filled or distended bladder is thoughtless \^3ginal dcliveiy, 
whether spontaneous or by forceps, is impossible to conduct without 
producing some degree of bladder trauma Empt) the bladder m the 
arrempc to minimize injury^ decrease the incidence of postpartum 
catheterization and postnatal anterior vaginal vvall relaxation Remem- 
ber, when an obstruction is met, m cathetenzmg a parturient, the 
vertex is most hkely impinged beneath the symphy'sis Don't force the 
catheter into the bladder by brute force but, instead introduce two 
fingers into the vagina and dislodge the vertex hy gerrfie sdi/pdve. 
pressure 

Empty the rectum In most instances, the patient receives a cleans- 
ing enema on admission to the hospital and the lower bowel remains 
empty throughout labor and delivery A fecal impaction in the rectum 
can sometimes prevent descent of the presenting part to the penneum 
A full rectum ts a constant source of contamination A steady stream 
of feces is discharged throughout delivery and the operator must e 
on the alert to avoid soil to himself and the operative field it a re- 
gional anesthesia is used for labor and delivery, it is most pertinen 
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that the enema be thoroughU expelled prior tr e>tab!i!,hment of 
analgesia Loss of anal sphincter tone aid tncompleteh expelU i eneirj 
ere rot condua^e to cleanliness of the operative field 
Position of the fetal lertex mast be Lno\vr\ First b\ Mtnnalexam 
ination, identif\ the fontanelle (suture line combination) which Iie-> 
beneath the s\mph\sis When the \ertex is on the perineum the ton 
tanelle which lies anterior does not he behind the svmph\<;is but is 
readiK found just inside the mtroinis well below the s\mph\sis Sei- 
ondh, ldentlf^ the sagittal suture and determine the oblique diameter 
of the peUic outlet in which it lies Thirdlv, check the fontanelle 
(suture line combination), which lies posterior This is easiK accom 
plished bj introducing four fingers, palmar surface toward the \enex 
^to the vaginal canal Making gentle pressure on the perineum the 
fingers can be introduced fax up beneath the head without tear of 
dislodging It The external hand makes sufficient fundal pressure to 
maintain the fetal head in place The landmark is readiU identified bj 
S'vccpmg the xagmal fingers from side to side The long middle finger 
of the examining hand falls into whichexer fontanelle lies postenor 
and the suture Ime combination is distmguished If these attempts ha\ e 
proved unsuccessful, the hand is slipped up alongside the head and 
the external ear is palpated The tragus pomts to the face If the ear 
hes m the hollow of the sacrum, the posinon of the vertex is trans- 
icne 


Complete effaceinent and dilatation of the cenix must be assured 
'aginal examirution will readiU determine this condition Occasion- 
al' , a thick, edematous, persistent anterior bp of cem.x is discot ered 
*t results from the antenor lip of the cervix being trapped between 
the sjmphxsis and the xertex dunng the course of labor It ma\ be 
ftmedied b\ dislodging the centx, pushing it back o\er the ocaput 
behind the sx’mph\sis OccasionalK a ceiXLx becomes completeh 
dilated but fails to retract o\er the venex This condition is readiU 
^rrected b\ simph pushing the cervix back over the vertex out of 
trie wa\ of the forceps Failure of the operator to recounize and re- 
^pcct this one condition has resulted m more instances of “failed 
than an\ other factor ‘ Watchful waiting,’ masterful imc- 
ti'itj, and “scientific neglect” describe the ministrations of the ac- 
co^heur w hile this condition for forceps is fulfilled 
The bag of rioters vnist be rupttrred The failure of the bag of 
"aten to rupture not mfrequenth prevents the presenting part from 
fttching the perineum or the lowest point to which it would have 

2 'anced prior to interference Vaginal examination readilv deter- 

the rupture of the forewater If the membranes are found in 
thej are ruptured and stripped awav from the vertex. It is not 

3 Wise pobcj to appiv the forceps extraovularlv , i e., to the v ertex en- 
^ ‘^cd in the membranes, first, because the shpperv , smooth gesta- 
lonal sac contnbutes to sbppmg of the instrument, and secondiv , the 
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placcntil Site ma> be partially disrupted, -with ensuing fetal distress 
from the tug on the rough amnion and chorion caught betueen the 
^ erte\ and the forceps 

Cephjiopeltic disproportion must be absent To attempt vaginal de 
lner> uhen a disproportion bemecn passenger and passage exists ere 
ates irrevocable havoc Comprehensive prenatal examination or, as term 
approaches, roentgenologic pehimetrj aids m preventing such occur 
renccs However, a trial of labor may be necessary to demonstrate 
conclusively, m borderline cases, a cephalopelv ic disproportion 

The baby vnist be alne The application of forceps to the vertex 
of 1 fetus that expired in utero and has become macerated, with the 
head a “bag of bones,” is unsatisfactory' The forceps may slip off the 
vertex because of improper fit, also, too strenuous traction may sever 
the fetal head from the fetal corpus Stillhirths of recent origin, de- 
veloping during the course of the average length labor, offer no such 
forceps difficulty. 

The station of the vertex must be known The station of the fetal 
head denotes progress of descent DeLee’s method of referring to sta- 
tion as a plus or minus quantity in relation to the ischial spines is one 
with which it is good to be familiar The ischial spines are designated 
as station O One centimeter above the spines (estimated by rectal or 
sterile vaginal examination) is said to be station —I Likewise, 1 cm 
below the ischial spines is said to be station -fl Station —5 is the 
plane of the pelvic inlet and station +5 is the plane of the pelvic out 
let The vertex is floating at station — engaged when the lowest 
part of the bony vertex is at station 0, and is on the perineum when 
the advancing bony skull is at station -f5 

Discourage repetitious ttgunl exautimtiom “Get in and get out 
IS a sound dictum for the chances of posrpirtuni morbidity increase 
with each succeeding vaginal manipulation Once the fingers or hand 
have been introduced into the vagina, gam as much information as 
possible from the initial examination Rupture of the membranes, posi 
tion of the fetal head, station of the vertex and cervical dilatation and 
effacement are conditions to be learned by this initial vaginal exam 
ination During all vwiipulattoiis the operator vnist Lcep the exanttn 
mg fingers ai^ay from the region of the amis 
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Forceps operations are designated after the plane m which the 
operation is performed, le, “outlet forceps’’— plane of the o^tet. 
“midforceps’ — midpeh ic plane or plane of the ischial spines nig 
forceps”— plane of the inlet The respectiv e stations of the v ertex are 
0, —5 Let It be understood, however, that from '”^1^ 

forceps applications ate sull “high forceps” applications, that tr 
station 0 to -f 5, forceps applications are “midforceps ’ 

and that, from station +5 until the vertex has delivered ove 


tORCCPS I-OR t)LLI\ER\ — niEIR USL AND ABLSC 1445 

penneum forceps applications arc of the true outlet forceps cate 

OUTLET rORCEPS OPERATION 

Obstetrical Forceps 

"'^prefttrej"^ forceps or I uilart modificaiiim of McI me Tacker foriepr 

Noicmtdn 

Present 

Conditions 

Fulfilled station 4*5 or crowning position O A 
Application 

Demonstrate Law of Forceps 

Applj Rule of Forccps-ccphalopehic application 


of obstetrical forceps routmelj used at the L>ingln 
fo Pcnnsyhania Hospital Reading from left to right McLanc 
forceps p traction bar Luikart modification of McLane Tucker 

'modification forceps Piper after-coming head forceps Luikart 
0 Kielland forceps and DeLee cesarean section forceps 

palpate sagittal suture— see that it lies equidistant 
blade (2) palpate two fingerbreadths space between occiput 
juncture of blade with shank of forceps and (3) palpate proximal 
lor-.., fenestration of blade that lies alongside edge of occipital bone 

Bt d ^ f^ORcbPs 

Brine* appbod when lock falls together automaticall> 

.1 apposition by slight depression of handles to aid rotation of 

Exnucnov peUic and cephalic cunes 

MaTe^t forceps deliver> (occiput impinged beneath symphysis) 

ComnU^*^ traction to see forceps do not slip 
P e debtery b> extension of xertex 
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Make traction along line of reliant force of xtpvard and outxcard force 
represented in diagram ’ 

T ^ 

u 

Make finger-tifi craCTwm on finger rests or hooks (all force needed) 

Do not sr^b handhi and comprea 

How much traction should l>c imde-vanable 

Amount af traetton needed decreotet •uttb increase m operator's sksll 

Rvlet for XTaetton’ (1) Make traction without bracing feet against de- 
bt cry table, (2) make traction with only biceps muscles of arm, 
(J) make traction wnhoat dragging patient's buttocks towards or off 
end of delivery table, and (4) recheck posiuon of vertet and appli- 
cation of forceps if vertex does not advance with ease 
Save penneat Uod> and decrease compression of fetal vertex by penneotomy 
or cpisiDtoms , perform penneotomy or epmotomy during period of «v 



Fig 527~PhDtograph of the obstetneal forceps shown m Fiffure J26 bur from 
an oblique angle to detnonstratc more c/early the conrours of these jnstiroienK 
The Bill axis traction bar is attached to the Luikart modified McLsne-TucVtr 
forceps 

tension of fetal head, ve, dunng period of perineal bod) dilatation 
place perineum on stretch by vencx, make incision and evaluate deptn 
to which incision should be earned now . select episiotomy if 
posterior diameter of penneum is too shallow and there is fear or iturd 
degree laceration. 

Use Bill traction bar rarelj for tbn tnic of dehveo’ 

Removisc the FoB<2PS j 

DcUvec forceps with feta) head or remote forceps before deuver) compi 
tion to dimmish diameter of presenting part 

Deliver vertex with rnodified Rhgen’s maneuver blade 

Remove forceps in opposite roanner to which they are apphed-ngn 
first, left blade second (follow same arcs of application but in reee 

“LOW FORCEPS'' or 'LOW MIDFORCEPS” OPERWIO'^ 

““S"' SSoon of McL.n.-TooV.r o.,>h B.ll tycoon « 

tachment preferred 


FORCEPS lOR DFU\ER\— TIIEIR USE AND ABESE 
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Ivriwnos 

Present 

CovDmoNS 

Fulfilled station +J to +5 position O L A or O R A 
Applic\tiov 

Demonstrate Law of Forceps 

Apply Rule of Forceps 

Complete cephalic application xsith case 

Readjust or remosc and reapply forceps if necessary (Do not force blades 
mo postuon ) 

Check application as described abuse 
Loocivc The Forceps 

Blades properly applied vhen forceps lock easily 
EsiKscnov 

Make trial traction 

Rotate occiput gently to O A as traction is made 

Impinge occiput beneath symphysis by traction in direction of resultant of 
ts\o forces downward force and outward force 



Pull m proper direction by Bill axis traction bar attached to hooks of for 
(traction made in line with plane of pchic inlet) 

Change direction of trac ion anticipate extension of serrex following im 
pingcmcnt of occiput 

Complete delivery as described under outlet forceps operation 
tvEAtoviNc THE Forceps 

Remove forceps as described under outlet forceps operation 


MIDFORCEPS OPERATION 

Obstetrical Forceps 

Piper axis traction forceps Luikart modification of \IcLane Tucker forceps 
With Bill axis traction bar Luikart modification of Kiclland forceps 
With traction attachment 
'■'Dicatioss 
Present 
Conditions 

Fulfilled station 0 to +3 position (OUT or O L T) deep transverse 


, arrest 
•'PPLICATTON 


Demonstrate Law of Forceps 

Most frequently encountered position of vertex m midpelvis is occiput 
transv erse 

Apply Rule of Forceps 

A Routine transverse forceps application 

1 Apply bonom blade blade shoveled under vertex tip of for 

ceps rests on sacral promontory cephalic curve of blade 
lies in contact with cephalic cur\ e of fetal head 

(a) Apply bottom blade of forceps (left) first if position 

O L T (Here Rule of Forceps holds true ) 

(b) Apply bottom blade of forceps (right) first if position 

O R T {Exception to Rule of Forceps exists here- 
handles mvist be rccrossed to lock ) 

2 Wander top blade (with vaginal fingers) past chin over face to 

position between vertex and symphysis pubis cephalic curve 
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of blade faces cephalic curve of fetal vertex this constitutes 
cephalic applicatutn m both positions 0 L-T and O R T 
(top blade caUct) •u.atiJenng blade) 

3 Insure proper adjustnient by settle yiunipulatton plus viental 
picture of con ex of instrument and their relationship to fetal 
vertex and pelvis 
B Aids in application 

1 One Blade Rotation Introduce bottom blade encourage patient 
to bear down aiid at same instant attempt to gentl> rotate 
Vertex into one or other obhtjue then apply other half of 
forceps 

■* Manual Rotation This maj become a high forceps application 
(.a) If O R T introduce left hand into sagina place four 
fingers beneath head thumb on upper surface dislodge 
vertex slightl) upward and at same instant gentl) ro 
tatc fetal occiput into left oblique (41 degrees) or mto 
right oblique (HJ degrees), appl> forceps as head is 
maintained m posiuon 

(b) If O L T introduce right band into vagina fetal head 
rotated into right oblique or left oblique 

Locictvci rite Iorcew 

Do not force lock plane of forceps is in unfavorable anteroposterior diamrt« 
of pelvis (blades may not lock until rotation starts) 

Bring lock togctiier as plane of forceps comes into this or that obbque 
Carefullv rcadiuse forceps and tr> to lock again if blades have slipped out 
of position on fetal head dunng attempt to approximate lock 
DxTRxcriov 

Attach Bill axis traction bar to hooks of forceps 

Gentl) roraie vertex b) combination push mm pi,it or piisl pn// ft mope 
of force do not chum fetal head m pehis 
Determine direction in which vertex seems to move with least amount of 
rracnon gradualb complete rotation ar same time that tracuon it being 
made on axis traction attachments line of traction is m line pi*"* 
of pehic inlet 

Complete deliver) b) extension of venev once occiput has impinged beneath 
piibic arch 

Reniember traction on forceps increases catiipression of fetal tertex 

Rules for Traction (1) make traction In sequence resembling labor vl) 
make traction bj graduall) increasing force advancing fetal vertex 
no more than one centimeter with each effort (3) release tracoo" 
force gradually, allowing fetal head to si p back if it desires to its 
original position (4) wait traction interval of one to two minutes 
for recsfab/ishmcnt of circufaoon in fecal crantal lauk (3) do riot 
drag fetal head out and oxer peniieutn l.ith one fell sx-oop of 
strttment (6) do not compress I andles of forceps 
Rfmovisc the Forceps 

Perform m usual fashion described above 

Remove Bill traction bar as extension of vertex progresses 

MANAGCMENT OF POSTERIOR OCCIPUT POSITION 
Orstctrical Forceps ^ , r ^-ns. 

McLane Tucker forceps Luikart modification of McLane i 

Piper axis traction forceps or Luikatt modification of Kielland lorcep 
Indication 
Present 


FORCEPS FOR DEI.l\XRV— THEIR USE \>D ABLsE 




CoNDttTON^ 

FuISIed, sasoR — 5, poMnon O-R-P* O-L^P or O-P. 

\mjc^Txo'^ 

Derrocstnts ljr=r of Forct??- 

Apptv RnTe of Forceps. 

Oicci. pcsmon of forceps. 

Loolcvc; ths FcacEPs 

See described above. 

Ernu^cTKiN 

Vamcoa ra pei^ic carve ot torceps taraecco sac of arc cnverse^, by 
handles to cotTpIers totiaon. 

SrxTCOTa .If^^earer— Rarjr.off of Poitr^rO-'crpar on Ptrrrvrant; Mclaare- 
Tcc!>.sr forceps or Lcitirr nujdlEcation of McLaae-Tccker for- 
ceps preferred- 

Flev vertex bS Lftmg handla cpsnrd or tmard either tnaamil arex 
\ olu-'tiry eitorr or "beartra dov.-a'* of paaenr a-ds rocancru 
\Iaictam cps of gsrr r n*eg c ar freed poir^ uhile hardies of niicra- 
tnest are rotared storcly, carefcll> throca^* icide arc- 
Exiru« bladder, crethn, vaacal aills and perrcecn penoicaH^ 
danns rhs caneaver to usarc acxnsc iTjary as edrss «*d cc- 
tersa! sarfaces of btides coc*e in coctacr with chert. 

Do not iOTce ratnot^ z^h bv pajh-enm-fcd* type of tnar- 

ipuianott to £ad f.Tr o^ lurt rwarrae-v 
O-’ctt tctaaon cf occipat stars it will proceed 'serh very Erie force 
OR port of openror 

Forceps are spside d<rsTi as ocopet roores czo otre of artesor po^ 

ROTS. 

ResTiVe forceps tn cpside dosen po«-.t:ty? for reappEcasoa TO 0-L-.\. 
O-R-^ or O-A posranc. penneotrrrv or epaiOTORy nuy per* 
cat deUvetv 'u-Rfcott reappC o Ro n o5 {o*repv 
Bill UT’ivsfr-Roiizian of Pofztnor O'SCirO^ n Lci^ltC mnds- 

fieanoa of McLan«*TccVcr f o r ce ps. Kper acs traccoc forc e ps 
or Loikarc tnodircacon ot KieHard forceps preferred. 

ToVav Reps of appCcaaoc. end favorable peine plane for cncitroc 
by ptiih-fara-ptt/i r-ecfcanaca. corare bs carrvmy throeef: 

saire wide arc, check by palpatzon for endeacc of soft cssce 
straai, corrpCere rounon. 

Rcr-ove blades upside down a-d reappU as for xtenor ocopet p«^i- 
coc. 

Cor-plere delivery as cf-scribed order 'mdrorceps" opendoR- 
If Rijranon— IfjTViaf f?ora';<ra or Pait^rtor O^erp’or ar PLzTze o* Pdl- 
n. /e-’jr. Piper xit, trsecon forceps prrfcrr^ for delrverv 
Esc left hnrtd for O-R-P. *rsi r g ^t ha-d for O-T -P 
Place gertle otraa'd pressarr on vertrs. 

D-sfodre verres ro plane of pelvc der. 

Rnci'e ecr^T and shoniders ti-rocah l'=Q decree arc 
Flev head a-'d allr'*- it ro follow bard down mro mdpeivis. 

\pp[v forceps as for ‘‘tnidforceps'” or ever “hrc*t forceps’ fd com 
p'e^ delivers as described above. 

-f/ft-ma'-vk; llaboJ—Forc'epx Hj^zerj o' Po'^inor- Oirmpar an tu 

PiiTti of Pil-Tic O-j'fii; Liakjrt r-odnearoa of McLare-TntAsr 
fcirceps wi*h BDI i-cs tracnor ba~ pre'erretL 
Perva' verrev TO dchver as persrirert occipi r pfsrrror. 

\ppl\ for c eps as fo' fx xi pct a'teror posmor. 

Ps.rforr' n-ide cp's.ocor-y. 
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Make triction downu-inl and ouward to impinge forehead beneath 
pubic arch 

Dclitci \crtcx U> flexion 
Remoiivg hie Forceps 
Described above 


MANAGCMFNT OI Al HR COMING HUM) IV BREECH 
PUI^I STATIONS 

OllsrLfTllCM loHlJPS 

Piper forceps for after coining head preferred 
Indications 
Presenr 
Conditions 

fulfilled station— vertex in tnic )>cl\is 
Application 

Assistant holds bod> of l)ab> ouivvard md slightly upward out of way of 
operator 

Apply forceps as for O A position 
Demonstrate Law of Forceps 

Apply Rule of I ofteps— best done with operator down on one knee 
Make ccphatopclvic application 
Lockinc me Forctps 

Complect with case by slight depression of handles 
Lttractiov 

Make tnciion in similar manner described under low forceps operation 

Raise h indies slow 1} upward 

Deliver head In flirton 

Cleanse ind keep open air passages of bj|>> 

Proceed with deliver) cilinl) and slowl) to prevent sudden decompression 
nf vertex 

Perform pcnneacom} or cpisiotomy prior ro forceps apphcifion 
Removing the Iorceps 

Head usiiall) born vvith forceps still m place 


M^VAGEMC^JT Of \TRTE-X FRESEVTVllON IV 
CESAREAN SECTION 

OlSlLlRU^L EoRCEPS 

Snnll DeLee cesvrean section forceps preferred 
Indications 
Present 
Conditions 
lulfilled 
Appi ICATION 

Demonstnte Law of I ortc(vs 
AppJj Rule of Forceps 

Manuilly rotate vertex s<i that occiput or face appears throuch incision 
Make cephalic application 
locKiNC THE Forceps 

Forceps properly applied lock uif/ ease 
Fttrsctiov 

Complete by gentle traction (flexion or extension) 

Removing the Forceps 

Blades deliver with vertex 



FORcrps lOR nn ivnn— riirm tsr wn \ntsr 
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HIGH FORCEPS' OPERATION 

OasTtTBicAL Forceps 

Piper axis traction forceps preferred 
Kdicatioss 
Present 
Conditions 

Fulfilled station — S to 0 (station acquired tlin ucli effect of hlitir or through 
inters ention of operator) 

■\pPUrAT10N 

Demonstrate Law of Forceps 
Appl> Rule of Forceps 
(Tied position of forceps b> palpmon 
LocKiNti tiir Forceps 

Described under nudforceps operation 
F\-nLtC.TION 

Desenhed under ‘ midforceps operation 
Remomng 'niE Forceps 
Described abose 


CAUTIONS 

Trial by forcept operation in casifs of ecpbalopeUtc Jtsproportion Las been re 
placed, for the viost part, by eesirean section 

f orcepr on tl e floating head ts an operation vienuoried only to be condemned 
ntdforceps' operation and '*htgh forceps'* operation are procedures not to 
be undertaken by the tyro 



THE WATERS OPERATION IN MODERN OBSTETRICS 
Clarencf C Uriscoe, AI D • 

N^o-r so rmn\ months ago a patient «as admitted to the Avards of 
one of our larger hospitals upon whom, after twenty-four hours of 
labor and numerous unsterile Mginal examinations, an unsuccessful 
scrsion and high forceps delivery had been attempted m the office of 
a practitioner The bladder was nipturcd, there was a complete perm 
cal tear, the ccnix was lacerated but undtlatcd and there was a brow 
presentation After repair of the damage anrf treatment of shock this 
nulliparous patient was delivered b\ a \Vatcrs cxtraperitoneal cesarean 
section No peritonitis developed and the patient still has her uteros 
to tr} -igsin-in better hands, le is hoped This is a drainstic esse but, 
sad to relate, not unusual The report of such bungling obstetrics im 
mcdiatel) calls forth the response that this is an isolated instance and 
that It docs not happen in “our” msmotion nor to “our ’ practice \ et 
this practice was within the shadows of an excellent maternity hos- 
pital and m a ciix supponing fixe medical schools For those of a 
skeptical nature there is proof abundant that postcesarean sepsis is still 
a major cause of maternal morraht} 

No one will denv that cesarean section contnbutes largely to ma 
terml mortalitv , carrv ing, as it does m most clinics, a death rate of 
one to three per cent In the past two years o'er 5000 cesarean sec 
tions were reported m the Attrericaii Joumitl of Obstetrics end Oyne 
I cology One third of the reported deaths w ere caused bv sepsis The 
same results were found in Philadelphia m our recent sunev, and 
sepsis, so far as section is concerned, is practically svnonvmous with 
peritonitis A personal detailed review of forty -five autopsies showed 
that 80 per cent of these patients died of generalized peritonitis Fur 
chermore, the details helped establish the modus operandi of this 
pathological process Following incision into an infected uterus there 
IS spread of suppuration from the endometrium through the urenne 
suture line resulting in infectious spill into the peritoneal 
the incision is m the fundus, muscular activitv favors spread oi irntt 
me material When the incision is below a penroneal dap, suppura 
non may collect beneath this flap and eventually break through into 
the peritoneal cavity In neither instance is spill of infected matern 
prevented at the cmie of operition In contrast, it should be 
bered than an cxtraperitoneal section prevents original spill and esta 
lishes drainage extraperitonealh should the suture line break down 
Now , o f coxiise, in the experience of anv good obstetrician the 
• Instructor m Obstetrics Jefferson Aledical College Assistant Obstetrician 
and Gynecologist, Philadelphia Ljingln Hospital Philadelphia 
11S2 
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ber of deaths from postcesnrein peritonitis does not seem large He is 
a bus) man nho performs fifty ccsireans a jear Thai means two 
'ears before there is a mortalit\ or probabU six xcars before there 
IS a mortality from sepsis If he is fortunate, he w ill perhaps miss one 
septic case so that twelve years have pissed since his list patient died 
of peritonitis Beyond twelve \ears the memor) is dim but we can 
not escape the established fact that sepsis is responsible for one out ot 
e'er) three cesarean fatalities and ic should be fairl> evident thir 
iovieoiie \ias the operator in these incidences A leading protagonist 
of the classical operation has reported that 4 per cent of the ccsareins 
performed m Philadelphia are actuall) or potentiall) infected In 
numbers this means approxiniatcl) fortv patients a year risk death 
horn peritonitis and tl^ee or four of these fortv actuallv die for w c 
nave found that nearl) 40 per cent of the women who die of sup 
pration following sections come from this neglected group It should 
be fairly evident, therefore, that peritonitis still I ills, despite sulfn 
namides and penicillin, it still kills 
Any method of pre\ enting peritonitis m definitely infected patients 
or m the suspicious ones therefore, must appeal to our good )udg 
nient, provided it can be performed with safetv reasonable speed 
and Without too much technical difficulty Such a procedure is the 
'vaters supravesical extrapcntoncal operation a major technical ad 
'ance m the history of cesarean section 

TECHNIC 

Following arc the essential steps of the Waters technic More com 
plete details may be found in Waters’ original presentation m the 
^Jiiencan Journal of Obstetrics and Gynecology for March 1940 and 
tor June 1945 

fiiood IS available and an infusion is started as soon as the patient 
reaches the operating room The anesthesia of choice is continuous 
spinal given m fractional doses of 25 mg of procaine or 15 mg of 
ll'etycaine The blood pressure is stabilized before starting The blad 
der IS filled with water (which may be colored with methylene blue 
although this is unnecessary) until it can be visualized abo\ e the s\ m 
Physis It must not be overdistendcd and there must be no air bubbles 
tn the system which is arranged so that the bladder may be emptied 
2 na refilled at will A fairly la^e catheter is helpful The skin inci 
''|on IS made far enough away from the midlinc to come down over 
me belly of the rectus muscle, thus preventing direct incision of the 
peritoneum Next the rectus and tnnsv ersahs fascia arc incised and 
^eparated laterally so that the distended bladder presents itself (Figs 
528 to 533) * Below the fundus of the bladder the laminated pen 

We Wish to express our tlccp appixaWi n w Ldward G Waters for Ins 
^ In pcmiittint. reproduction of these ] hot* graphs mil Icgcn Is 
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\esical fascia itself is incised until one can clearlj see the small \es 
sels l>ing on the bladder musculature The knife handle is inserted 
bilaterally and cephalad until this fascia is well separated from the 
bladder Posteriorly, on thc»left, the bladder fascia again must be in 
cised as it passes down between the bladder and the lower uterine 
segment Thus a ‘ skullcap ’ of fascia to which the peritoneum is at 
tached IS freed from the bladder fundus to the utero\ esicil peritoneal 
pouch The emptied bladder then being freed of all fascia to w hich 
peritoneum is attached is dropped below the s\ mph\ sis Then the 
peritoneum and fascnl cap tan be pushed off the lower uterine sec 



Fig 5}0— The collapsed bladder is dropped dowmvard and perivesical fascia 
with peritoneum drawn upward until the hemu like sac of the pentoncal utero 
vesical plici is seen as indicated by the finger The finger rests on the plica while 
a small section of tlie lower antenor portion of the uterus is seen between it and 
the partially collapsed bladder Beginning here incision in the vesical fascia and 
penutenne fascia is made 

ment as far as necessary for wide exposure and the rest of the procc 
dure follows that of the Kerr operation When closing the uterus jt 
is important to imert the first suture laser with a continuous Cush 
mg stitch Also It IS a w ise precaution to incise the low er uterine sec 
ment at least an inch above the bladder attachment otherwise the 
suture line comes verv close to the bladder after the uterus has con 
tracted Bleeding is controlled, ‘sulfa powder is dusted in a soft 
dram is insened and after droppim? the pcritoncofascial cap back into 
place the abdomen is closed 

That this technic is not too difficult has been shown b\ its ’ 
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I li. 531 -Tl>c finger pa^scil lichiml the %cMca) and ucenne fascia lluntl)’ 
and casil> sepirafiiig the bladder from the h>x\cr utenne segment Then tlw 
finger M passed beneath the uteroxesical peritoneal fold lifting it upxxard Sharp 
knife dissection is earned between the fold and the bladder, cutting the posterior 
portion of the perncsical faseia Tlie bladder »$ seen l>eing held down the plica 
lifted up while in the depth is seen the loxxct uterine surface 



Fig 532 —Further dissection of the pentoncofascial fold from jJ*® 

The bladder is indicated as being held downward with the knife ,, 

fingers hold up the pentoncofascial fold The retractor is placed to demo 
the ever enlarging area of lower utenne segment 
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Spread adoption and bj our own experience During the past four 
>ears we ha\e instructed eight different operators (si\ were residents) 
who performed their first operation within an hour and onU one in 
jured the peritoneum We ha\e had occasion to use this procedure 
thirtv times in six different hospitals during the past six \ ears The 
bladder was injured once and the peritoneum opened fi'C times It 
vnist be clearly understood tlitt opening the perttoneuvi before tncis 
nig the uterus does not detract front the protection of the operation 
for once this opening is tied off spill ts pr€>.ented and the peritonctnn 



I ig S33— Four retractors placed one holding bladder down one holding 
pcntoneofascial fold upward and two placed latcrall> for ample exposure Tlie 
entire area seen here is the rctrt peritoneal portion of the lower anterior segment 
of the uterus The site of the utenne incision is indicated b> the initial central 
nick From this point a cursed crescentic incision with apex downward is car 
ned laterail> m either direction The size of the bab> s head determines to a 
Lcrtnn degree the acuteness of the cunc The ends a\oid the broad licament 
seins T1 c knife 1 li Ic mu i I e bcl ! at right angles ri the uterine inu clc svirfntc 
curse 

iovipletel) sells itself After a little expeneriLe the procedure should 
not take more than thirt) or fortx minutes to perform It is i nieticii 
Urns gentle operation hut not too difficult for the truned operator 
Ihc technic can be mistered h\ ohsertntjon and application in \ few 
practice cases w hich arc not infected CertamU one member of encli 
hospital staff should be able to perform this section with facilin 
Waters has reported two hundred and fiftx cases with a mortahtx 
rate of less than I per cent 

The uterus is sa\ed, itself an important factor since so much 
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Iccted d^stociA is seen in the nuUiparas, but in addition we ha\e 
show n that the results are superior to those of the Porro operation 
Since w e can sa\ e w omen from pentonicis w ho arc definitely infected 
should we nor extend the indications for this operation to the merely 
suspicious cases’ Certainia any woman who has had \acinal manipula 
tion labor for twentx four hours, or labor of an\ length plus an 
cleaated temperature should ha\c the added protection of this ana 
tomical approach 


EXTERNAL VERSION 

CUIL E WOLFROM, M D 

The changing of one presentation or pole of the fetal ellipse for 
another is kno^\ n as version This changing or turning about has been 
occumng since the beginning of time svithout the aid of man, de- 
pending on the motive powers of the fetus together ^Mth the position 
of the mother Version may be classified according to the method 
used in substituting one presenting part for another, being called in- 
ternal, external and combined Before the sivtcench century, when in- 
ternal podalic N ersion w as introduced, external or cephalic version was 
the only t) pe performed Cephalic version is one of the oldest obstet- 
rical operations It is the simplest form of x ersion and is said to have 
been recommended bv Hippocrates The ancients believed that the 
fetus Was bom by its own power, forcing itself through the birth 
canal bv foot and leg action against the fundus uteri They thought 
breech presentation impossible of delivery and therefore practiced ex- 
ternal, and later, internal cephalic version This practice was followed 
from antiquitv to the time of Ambroise Bare (1510-1590), m the 
sixteenth centurv Pare reintroduced and popularized mrcmal version 
and thus forced external version into the background, where it re- 
mained until Wigand (1807) revived the practice It has been used 
rather sporadically to the present time, the Pmard (1889) method 
being mostly followed With the case of podalic a ersion, the advances 
m the technic of cesarean section, and the after-oommg-head forceps, 
external version has been largely discontinued 
Due to the conceded high fetal monahtx incident to breech de- 
In erics, it is felt worthwhile to adopt external \ ersion in breech pres 
cntations during antepartum care, and thus appreciabK lower the 
fecal mortality rate Siegel and McNalK * reduced the fetal mor- 
tahtv rate from 45 to 3 per cent Chamanalal Mehta lowered it 
from 37 5 to 4 5 per cent (with no mortality m \crsioned cases) 
George H Ryder,® m reporting 1700 personal cases in which version 
was attempted 214 times, had no fetal mortality incident to version 
and reported success in 92 5 per cent of his cases 
External version is the safest way of con\ citing unfaxorable pres 
entations It is httle appreciated that the procedure properlv carried 
out IS practically devoid of danger Often it is easily accomplished 
Operative incidence is markedly lowered by com ersion to head pres- 
entation, thus fetal and maternal motttlity and morbidit> are greatly 
lessened Labors arc shorter and easier, with less fetal hazard One 

From tl'c Department of Obstetrics Jefferson Medical College and the Dc 
pjrtincnt t f Obstetrics and Gynccologv Pcnosyl'ania Hospital 
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great ad\antige is tint the borderline pelvis can more accurately be 
estimated for actinl disproportion, this being easier m cephalic than 
m breech presentations Premature labor is less likeU m vertex pres 
tntation thin in breech, as also is proHjiscd cord 
I or those opposing the intenatal procedure of version, the oppoy 
tion seems to he due to the likelihood of accidents and to the fact 
that the) feel brcccli deliveries nonhirardous The latter fact is not 
borne out bv statistics As to the likelihood of accidents, this should 
lie imestigited We find verv few accidents reported m the modem 
htenture Adair"* reporting a review of 1105 cases (nine authors) 
found but two cases of slight vaginil bleeding which were of no 
consequence Cisilta’' cited a case of abriiptio placentae with stillborn 
infant in w hich he felt v crsion w as responsible DcLec,® in commentat 
mg, thought such accidents could arise from predisposing causes i e 
toxemia, infarcts, or coincidental He said that he had done hundreds 
of external versions with the loss of but one baby, this being due to 
the use of unwarranted force L Newell' summarizing a four >ear 
stud) of the routine use of external version at Boston L)ing In Hos 
pital (1161 cases) reported placental separation four times all of which 
occurred some weeks after the version ODelP discussed three cases 
of premature separation of the placenta, with one maternal death and 
a stillborn infant Nccrops) revealed a Couvclaire uterus He cited 
a hypertensive case in which extern il version was done, reversion oc- 
curred and a second attempt at external version failed The patient 
was then anesthetized and a third attempt at external version, plus a 
bipolar version attempt, failed The patient was then given a pituitrin 
induction of labor, after which an cmcrgencv subtotal h)Sterectom\ 
was done The placenta was found to be three fourths separated This 
case could have been due to manipulation, but the h'pertensive state 
and other factors also mav have plavcd a part This patient recovered 
Ryder® had one case of slight vagina! bleeding where force was use 
under anesthetic , 

Studdiford,® in a discussion of R)dcr’s paper, told of one case o 
external version followed b) a complete separation of the placenta 
twelve hours later He said that cxtcnval \ crsion w as from 
per cent successful at Bellevue Cosgrove® said he had one ' 
p\acemac xxheic tVic attaeVnnent xxas \oxx B V Watsow® claime 
had done external version for manv vears, that he had no 
separation of the placenta or of uterine danncje unless force wis u 
He had seen no compromised babies fr r ex 

Flew® had a patient who went into labor fourteen hours a J 
temal version done at thirt)-five weeks McCullough'® 
cases of ruptured uterus m multiple presentations (head an 
believed due to external version Murrav " said there 
multiparas arriving at the hospital with ruptured f xyh,te 
nal version for malpresentation Three of the women le 
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and Flew*' claimed that six cases out of nmet>-t\vo that uere anes- 
thetized bled 

M V Trubkovitch and R A Archangelskj had 324 cases of 
breech, trans\erse and oblique presentations They had a total of 247 



Tig 534 -rxternal %crsion A, WTiJe one hand lifts the breech out of inlet 
into one iliac fossa the other hand presses the head downward toward the other 
fossa As version progresses the abdominal wall is permitted to slip beneath the 
fingers li, Rotation continues and the fetal long axis approaches the transterse 
diameter of the uterus C, Version is complete The head presents at the inlet, and 
if It engages casil> it is likely to maintain the position The turmng of the baby 
IS not a continuous mosement but an intermittent one, and is suspended during a 
iitcnne contraction The baby should be turned in the direction that maintains 
flexion If this fails the turning should be attempted in the opposite direction 
The fetal heart should be checked frequently (From McCormick, Charles O 
\ Textbook on Pathology of labor, the Puerpenum and the Newborn C. V 
Mosby Co ) 

deliveries nfter external version with three stillbirths (1 2 per cent) 
Premature labor occurred in 1 per cent after version and there was 
onlv one hemorrhage in the 324 cases 
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BLOOD. BLOOD DERIVATIVES AND BLOOD SUBSTITUTES 
IN OBSTETRIC AND GYNECOLOGIC PRACTICE 

\\^\RRE'. R L\ng, M D * 

During the recent war there was a nsmg flood of literature on the 
use of blood, its den\ati\es and its substitutes That increasing inter- 
est in these materials u ill benefit more than mihtary medical practice 
IS readily apparent 

Obstetncs and ganecolog\, especialK the former, frequenth pre 
sent acute emergencies necessitating the immediate and efficient use 
of these products Such exigencies as central placenta prae\ia, rup- 
tured ectopic pregnancy and obstctnc shock require the prompt ad- 
ministration of some ty pe of parenteral fluid Chronic states as anemia 
puerperal sepsis and genital tract malignancies also benefit b\ similar 
therapeutic measures Each of the three prominent causes of obstetric 
mortality— hemorrhage, infection and toxemia— is faNOrabU affected 
b\ such treatment, but onU recentU attention has been directed to 
the role of blood, its deruames and substitutes of the appropriate 
\ariet\ and quantirv in the prevention of gymccologic deaths^ 

This paper is an attempt to stress well established principles con 
cerning theu: use and, avoiding controversial issues in the literature, 
to mention and ev aluate the old and the new agents in this important 
field 

It is possible to classifv the vanous substances as follows 

I Blood modiAed or unmodiiied 

■* Blood demames red cell suspensions plasma serum human albumin, 
etc 

3 Blood substitutes (of mo kinds) 

(j) Colloidal acacia gelatin bosuie albumin, asciuc fluid, etc. 

(b) Xoncolloidal saline, glucose sucrose ammo acid mixtures etc. 

METHODS OF ADMINISTRATION 

Ordmanlv , the oral route is the most desirable and most phv siologic 
route for the administration of fluids Obviouslv, it is necessarv to 
choose some other method when fluid is needed rapidlv, when intra 
peritoneal infection exists, when vomiting or unconsciousness is pres 
ent, or when the patient has onlv rccemlv undergone major surgerv 
Bv the wtraxenous route, most commonlv utilizing the veins of the 
forearm or those of the antecubital space, one can furnish material 
avTiilable for instantaneous use Colloidal or noncolloidal, isotonic or 
hv pertonic solutions may be administered Although it is rarelv nee 
essarv to cut dowm on a vein (simple venipuncture beine the ordinarv 

• Former Resident m Obstetncs and Gynecolotrj Jefferson Medical College 
Hospital Philadelphia 
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procedure), sterile equipment for exposing a %ein is indispensable 
t\hcn profound shock is present *ind the veins are collapsed 
Isotonic solutions may be given by hypoderjftoclysis either in the 
submammar) regions or lateral aspect of the thighs Absorption how 
ever, IS slow and therefore inadequate for acute emergencies The 
method is uncomfortable and restricts movement Infection may occur 
This mode of fluid replacement imposes vciy little stress on the cardio 
vascular system and here it finds its greatest usefulness 
When V eins are poor or the patient is so restless as contmuallj to 
dislodge the needle and when rapid absorption into the blood stream 
IS required, the tntTa7/iedullary route as described bv Tocantins- should 
be resorted to Through a needle inserted into the marrow of the 
manubrium or bodv of the sternum, fluid cm be injected or infused 
into the general circulation Under ordinary conditions the venous 
sinuses of the marrow will take up fluid ncarl) as rapidU as a vein 
w ithout appreciable discomfort 

The tntraperitoncal route his found its greatest applicabihtv in pedi 
atric practice but mi> occasionallv be used in adults Almost am 
isotonic solution, including blood, mav be given It is contraindicated 
m instances of infection, distention and multiple adhesions 
Vroctoelysti has the mam disadvantage of providing onlv slow water 
absorption Ic no longer has man> advocates Fluids mav also be given 
by the vitra artcrttl route Such a procedure theorcticalK imposes onlv 
minor strain on the right side of the heart This method however is 
fraught with danger 

BLOOD 

The idea of transferring blood from one human being to another 
has intrigued medical men for centuries The lot of stimulinng real 
interest in this field, however, fell to James Blundell a London oh 
stetrician, who m 1818 treated severe and overwhelming postpirtum 
hemorrhage with the infusioi 
a steady increase m the use 
cially m the last tw enty fiv 

commonplace and the development of blood banks has further serveu 
so -stirouiite such prjrrjfc 

The purpose of giving blood mav be to (1) increase blood volume 
(2) increase coagulability, (3) improve the owgcn carrvmg capacity 
(4) furnish proteins, (5) supplv various immunological fractions an 
(6) possibly stimulate hemopoiesis , 

Always assuming of course that proper tv ping and cross tv ping av 
been performed, blood may be prepared and given in several om 
and by various methods A direct transfusion or one bv v'hic 
blood is transported directly from donor to recipient is gnen b> v 
sel anastomosis or cannula Technically, this procedure has J jj 
falls, the outstanding one being coagulation The indirect trans] 
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IS one in uhich blood is transferred from donor, thence to some stor- 
age \essel then to the recipient. Either modified blood (e g , defibnn 
ared or curated or heparinized blood) or wwiodtfied blood kept in 
special containers (e g , paraffin-Uncd) is used 
The indications for the transfusion of blood in obstemc and g>me 
cologic pracuce are listed m the following table 

1 Hemorrhage 

(a) Acute 

1 Incomplete abortion 

2 Ruptured ectopic prci,nanc> 

3 Prematuie separation of the placenta (abrupno placentae) 

4 Placenta praetia 

5 Rupture of the uterus 

6 In\ crsion of the uterus 

7 Cemcal lacerauons 

8 Postpartum uienne atonj 

9 Postopcratite blccdinc (internal or external) 

(b) CJhromc 

1 H>’p€nnenoiThca and pobTiienorrhea 

2 Submucous fibroids 

3 Genual tract mahcnancics as ccn. ical carcinoma and chonon 

cpithcboma 

2 Anemias 

(а) Those peculiar to pregnancy 

(б) Those associated wnth carcinoma wnthoui bleeding 

(e) Those associated with infection as puerperal sepsis, p>elitis 

3 Shock both traumaue and hematogenic 

4 Pre and postoperam e therapj as for cesarean secuon, ' poor risk” patients 

5 H>T30proteinemu as in carcinoma seterc vomiong 
Preeclamptic and eclamptic toxemia 

Serious sudden hemorrhage is not foreiirn to the life of the bus> 
obstetncian and gynecologist In severe hemorrhage the cellular as 

as the fluid elements of the blood are lost and in this instance 
the rationale of the transfusion of whole blood is obvious Needless 
to saj , one pint of whole blood is not alw av s sufflcient The climcal 
r^ponse on the part of the patient is probabU the best indicator as 
to when enough has been given This should be checked and corre- 
cted v\ ith the usual laboratory determinations Plasma and other sub 
^tutes are onlv supportive agents in marked hemorrhage Thev are 
of slight value if the circulating blood is being contmuouslv and speed- 
t'y lost Since not onlv must the blood volume be replenished but also 
the owgen-carrying capacitv mmt be supplemented with erj'thro 
t^tes One is confronted more than occasionalU as to whether or not 
to give blood for a moderate postpartum hemorrhage AVith massive 
oieeding there is no doubt but w ith lesser amounts one must constantlv 
tecognize that what mav be a minor blood loss for one patient mav 
have senous consequences to another 
ft mav be well to cite here the case of a woman whose life was 
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probably saved bj the administration of large quantities of blood and 
plasma 

H a Negro ated 37 >cars, Para I Gravida 11 (ease from the Ward Semce 
of Dr Norris \\ Vaux) 

This pauent, a regular clinic patient was seen in die outpatient department 
on May 28 1945, at which time a diagnosis of possible threatened abortion or 
tuba! pregnancy was made She was immediately admitted to the ward where her 
blood pressure became unobtainable and signs of peritoneal imtation became more 
prominent One hundred cubic ccniimctcrs of five times concentrated plasma and 
500 cc of blood were administered Hie patient vvas then taken to the operatmg 
room where under continuous spinal anesthesia a left salpingeaoniy for a rup- 
tured tubal prcgnanc> was performed More than 1500 cc. of fresh blood was 
found in the peritoneal cavit) Dunng and following the operauon 1500 cc of 
blood was given Although the patient did poarI> while on the operaung table 
she slowly unproved while Iicing transfused She vvas discharged well on her 
eleventh postoperative day 

In such a ease as this one must assume tint merely arresting a bleed 
mg point would not have been sufficient Without blood and plasma 
her chances for survival would have been extremely slim 

Man) g>necologic patients with longstanding disorders such as fibro 
m)oma uteri and chronic pelvic inflammaton disease are anemic If 
the hemoglobin is lower than 60 per cent or the red cells less than 
3 000,000 per cu mm , w c routmeh transfuse such patients preopera 
tivel) and if ncccssarv, postopcrativefv too 
Special tvpcs of transfusion desene only passing mention Auto 
transfiiston is the reintroduction of the patients own blood collected 
from external bleeding or from i serous cavit) as the peritoneal space 
This procedure has rarcl) been used in postpartum bleeding and oc 
I casionall) m ruptured ectopic pregnane) Autotransfusinn of imdi 
ated blood has been infrcqucntlv administered m the therapv of neo 
plasms and infections hmiiwwtransfiisioii or the transfusion of blood 
from a donor previously immunized has been tried in puerperal sepsis 
with equivocal results Cadaxcr blood has been used by the Russians 
It has not received much favor in this countrv The cmplovment ot 
placental blood is relatively new . 

The Rh Factor— While the actual giving of transfusions is a srnipe 
intravenous procedure, various complications mav arise 

Of special interest to obstetricians and gv necoJogists how ev er ^is t e 
discovery of the Rh aggfutinogcn fu Landsteiner and irrener in > F* 
This factor is of special importance m hemol) tic transfusion 
certain complications of pregnanev and nconvtal anemias It is ca e 
Rh because it was found m the red blood cells of the rhesus nion e)^ 
Subsequently, it has been demonstrated in the er) throe) tes or p 
cent (Rh positive) of the white population and found 
m 13 per cent (Rh negative) It is the latter group which ear 
brunt of undesirable sequelae of the Rh factor 

Usually, sensitization to the Rh a^lutinogen occurs on ) 
negative individuals Such persons arc sensitized b> one 
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transfusions of Rh-positi\ e blood or b> one or more pregnancies 
with Rh-positive infants On the other hand, that there ma> be sen- 
Mtization to the Rh agglutinogen in Rh-positive patients has been 
demonstrated bv Levine * This is due to the existence of Rh sub- 
t>pes The most frequent cause of intragroup transfusion reactions in 
Rh negatue individuals is that the donor is Rh positive and that pre 
Mous transfusions of Rh*positivc blood or the bearing of Rh-positive 
habies caused the immune response In the case of erythroblastosis 
foetalis the most common findings are an Rh-positive fetus, an Rh- 
positive father, an Rh-negative mother and often a history of pre- 
vious pregnancies or transfusions with Rh positive blood 
It is theorized that the red cells of the Rh-positive fetus enter the 
maternal circulation and stimulate the production of maternal anti-Rh 
agglutinins which in turn traverse the placental barrier into the fetal 
circulation and produce erythroblastosis foetalis 
The practical application of the above may be summarized as fol- 
lows No woman, no matter what her age group, should be given 
Rh positive blood unless her Rh status has been determined If neces- 
sary, plasma should be used until proper blood is available Whether 
the crythroblastotic baby may receive Rh-positiv e blood is still a prob- 
lem for more detailed study 

The following is a case illustrative of the importance of Rh deter- 
trunatton 

J F, aged 28 >ears, of Icaltan descent (private patient of Dr Mario Castallo) 

In 1941, following six hours of hard labor with ruptured membranes, the pa 
Went had a low cesarean section for cephalopelvic disproportion At this time she 
•■ecened one blood transfusion without any untoward results Both mother and 
uab> did well The patient became pregnant for the second time and m June 
IW, the same type of cesarean section was done During the operation the pa 
tient received one pint of Uh positive blood On the day following delivery the 
baby became very icteric and, on testing, was found to be Rh posmve while the 
mother was discovered to be Rh neganve Three transfusions over a period of 
four da>s were given A few d3>s after the cesarean section jaundice, edema 
■ever, mild irrationality and signs of peritonitis appeared m the mother On one 
occasion her nonprotcin mtrogen was 190 mg per 100 cc of blood, and the pro 
tcins 5 9 per cent Transfusions of Rh negative homologous blood and penicillin 
Were given Both mother and child slowly improved 

In this case one can only conjecture w hat may hav e happened had the 
obstetrician persisted in giving Rh positive blood to the mother As 
R IS, the woman has now been sensitized to the Rh factor by both 
transfusions and at least one pregnanev (the latter one), cither of w hich 
■s sufficient to jeopardize further pregnancies 

BLOOD DERIVATIVES 

Red Cell Suspensions -A recent addition to the armamentarium of 
the clinician is the red blood cell suspension m either natural or higher 
concentration as is found in the average human blood This product 
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Ins receniU been utilised is siipporttsc therapy in menorrhagia® and 
us \ due in supplementing the treatment of ailenua, including ei^uhro 
blastotic anemia is CMtlent The economic advantages are important 
since red blood cells, formerly discarded from the preparation of 
plasma, can be put to use 

Er> throcyte suspensions should be git cn when red cells are all the 
patient needs from transfusions In such a case as anemia uith cardiac 
complications, one mi\ combine the cells from two pint donations 
into one transfusion, thus chminiiing two separate transfusions and 
the admimstntion of imnecessarj fluid The increase in erythroette 
count following the transfusion of cells from one pint of whole blood 
IS equal to that resulting from the transfusion of an cqunalent amount 
of whole blood Greater increases can be obtained with more con 
centrated solutions Red cell suspensions proside a more rapid return 
to fatorable hematological \ allies than docs the use of iron and liver 
preparations 

Group O cells ma\ be used for the recipients of other groups when 
homologous cells arc unavailable The cells of Rh negative donors, 
even though the plasma of such donors might contain anti Rh anti 
bodies, mav be safely given to er) ihroblastotic infants or to the 
mothers of such children In general, reactions are less frequent with 
cell suspensions than with whole blood The use of such therapj cer 
tninly deserves a definite role in obstetrics and gynecology 

Plasma and Serum —Plartm is essentially the liquid portion of the 
hlood separated from the celluHr elements without clotting and mav 
be regarded as a liquid solution of albumin, globulin and fibrinogen 
J It his gained more popularitv than sertn/i, which is the liquid com- 
ponent of the blood after coagulation has occurred Ac present the 
relative merits of plasma and scrum arc still under debate. Both, how 
ever, are human, colloidal, protein containing fluids The former can 
be prepared in three forms liquid, frozen and dried Of great impor- 
tance IS the fact thit dried plasma can be concentrated In contrist to 
senim, plasma contims more protein, can be made from outdated 
stored blood and gives rise to less reactions Serum on the other 
hand, need not contain citrate ind does not precipitate fibrin durin" 
storage as liquid plasmi may do 

Strumia ind McGraw list the particulir idvantagcs of pHsma over 
blood ° (1) freedom from reactions except urticiria, (2) plasma mav 
be administered m larger amounts, (3) plasma may be 
if desired, (4) since no typing and cross-typing are required u poo e 
plasma is used, time is saved ind (5) plasma transfusions do nor aug 
ment hemoconcentration . 

The most frequent and significant use of plisma transfusions m 
stetnes and gynecology as m other branches of medicine is m 
treatment of shock In this condition the proteins of the P 
i)f prime importance ind the cellulir components of relitive) 
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note The shock sj ndrome, ith accompjn\ inu h\ poproteinemia, m3> 
follow bleeding as w ith postpartum hemorrhage or a ruptured o\ anan 
c\st or occur in infections as acute pentonitis or following such mtra 
menne manipulations as internal podahe \ ersion and the like Plasma 
IS ideal for replacement therapy m these conditions However, plasma 
IS often administered “too little and too late —and too slowh It 
should be gn en until the sensonum, pulse and blood pressure approach 
normal The dose is ‘ enough” to accomplish just this 
Although shock is the prime indication for plasma transfusion, this 
blood dentatue is of supplemental \alue in other states in nutn 
tional h\ poproteinemia, as in hj’peremesis graaidarum, in carcinoma 
w uh ascites w here there is protein loss into the peritoneal ca\ in in 
icute jellow atropha where protein santhcsis is impaired in post 
operatiae, nonobstnictu c abdominal distention, m marked infections 
in fault> wound healing, m hapotension concomitant with spinal 
and caudal anesthesia, m severe prceclampsia and in eclampsia 
In chronic h\ oproteinemic conditions, however, one must not he 
enticed into attempting cure bv plasma transfusions alone insested 
food IS still the most preferable for protein restoral Intrav cnousU ad 
ministered protein is verv diffitult to give m amounts sufficient to 
nieet dail) requirements Under ordinarv conditions the concentration 
of plasma is so low (5 to 6 gm per 100 cc ) that large quantities 
of isotomc plasma are necessarv to correct even a slight protein 
deficit It IS calculated that about 1000 cc of plasma (equivalent to 
pint blood donations) arc needed to raise the plasma protein level 
I gm per lOO cc of curculating blood 

BLOOD SUBSTITUTES 

Colloidal Plasma Subshtuies — Manv substitutes have been proposed 
b> various investigators No attempt will be made to discuss each one 
^Thaustiv eh Koop has listed certain criteria for the ideal plasma sub 
stitute® These are phvsical properties— siabilit>, low mscosicv, high 
Osmotic pressure, colloidal particles so large that ihev are retained in 
me circulation, physiologic properties— safety of injection m large 
quantities, no interference with coagulation or defense against infec 
fion or tissue repair, no effect on internal organs, immunologic prop- 
antigemcity and no natural sensitmtv to similar substances 
such as Sera or foods To these requirements mieht be added mexpen 
siveness and ease of preparation 

Albuvtin compnses approximatch 60 per cent nf the plasma pn> 
^^d exerts 85 per cent of the osmotic pressure provided bv nor 
mal human plasma One hundred cubic centimeters of a buffered saline 
sulution of 25 gm of human albumin everts the same colloidal osmotic 
^ssure as 1000 cc of whole blood or 500 cc of normal plasma 
his IS xerj advantageous in shock therapv The reduction of bulk 
"ith the use of such concentrated solutions is of even greater impor- 
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tancc Ample fluid ihould he gnen ilong ^vjth albumin should de 
hj dration also be present 

Attempts to use bovine albumin fractions arc now m progress Re 
actions are frecpicnt howeser and the work is still experimental 
Gelatin solutions have previously been subjected to much criticism 
since reactions, some fatal, have occurred Newer sources and methods 
of preparation ha\ c ob\ latecl most of these difficulties ^ How cv er satis 
factorv gelatin may be for shock, it must be remembered that gelatin 
IS lacking m manj essential ammo acids and is therefore imsatisfactorj 
ns a source of protein for purposes of nutrition 
Acacia (gum arable) is not a protein but it possesses the ability to 
raise the colloidal osmotic pressure as do albumin and gelatin Lner 
damage and even death have been reported following its use 
Pectin, a colloid carbohydrate derived from fruits and vegetables 
is supposedly nonantigcnic Us applicabilitv in the trentment of shock 
and other conditions awaits further evaluation 
Aicitic fluid (1 to 2 S per cent protein) is readiK available in anv 
hospital where patients arc siilTenng from chronic cardiac decom 
pcnsation and hepatic cirrhosis Pooling is desirable There is a mini 
mum of dinger and few reactions arc associated with its emplovment 
Noneolloidal Plasma Subshtufes — Nonml saline solution either in 
travcnously or by clysis, is given almost routinely to patients imme 
diately after major surgery As such it senes to correct the dehydra 
tion resulting from the operation and mav also provide a medium for 
vitamins ammo acids and the like When there is a latent tendency 
to edema as in prccclanipsia, nnlnutrmon or cardiac disease, its use 
IS ill advised 

Glucose IS of extreme importance m body metabolism A liver rich 
m gly cogen resists the action of toxic agents better than one deficient 
m glycogen and thus glucose solutions are given m both the early and 
late toxemias of pregnancy Hypertonic solutions (10 to 50 per cent) 
ire given in byperfensne toxemns to decreise cerebral edema and 
promote diuresis We hav c reccntlv seen the passage of copious quan 
titles (2000 cc per day) followmer the idmmistration of hypertonic 
glucose solutions to a woman with uretcnl blockage following irn 
diation therapy for carcinoma of the cervix 
Intravenous hypertonic sucrose solutions arc used as hypertonic 
glucose solutions Sucrose is excreted m the urine unchanged It has 
nephrotoxic properties 

As is well known, the above crystalloids are of little value m t c 
correction of shock since they rapidlv diffuse into the tissue spaces 
Avnno acids have been administered intravenously, subcutaneous' 
into the bone marrow and by rectum When their intravenous injec 
non is too rapid, severe reactions attributable to hyperaminoacidenua 
may ensue To cause a significant change in the plasma proteins arg 
quantities arc needed ® 
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COMMENT 

It IS well at this point to emphasize agiin that parenteral fluid ther- 
ap\ IS not a completeU innocuous form of treatment Undesirable 
reactions mas occur from either the apparatus used or the acent ad- 
nunistered The frequenej of these reactions is in imerse ratio to the 
knowledge of the therapist and the competenev of the Iaborator\ 
The Rh factor, a familiants with which is so essential for the obstet- 
ncian and gynecologist m this respect, has alreads been desenbed 
Moreover, the mere giving of, for example, blood or phsma does not 
excuse the phvsician from cmploving purelv surgical or medical 
means of cure 

A^s for the parenteral fluids themselves, progress m their preparation 
and evaluation is rapid and ontv time can disclose how much safer 
and more effective thev will become 
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for a high death rate from aspha^ia is the use of deep analgesia and 
anesthesia Narcotics and h\ pnotics arc respirator) depressants and 
enter the fetal circuhtion b\ diffusion through the placenta Eastman’ 
has gi\en the following figures with no analgesia or anesthesia 981 
per cent of the babies breathed immcdiatcl) , with nitrous oxide ether 
and o\)gen 88 per cent, and with barbmirates scopolamine rectal 
ether or piraldeh) de only 50 per cent 1 he effect on premature in 
fnnts was cspeciall) bad 

With the advent of spinal and caudal anesthesia there has been a 
marked decrease in fetal asph)xii Hingson and Lull* report that the 
use of these methods gi\es the infant the same maximum safety as if 
no analgesia or anesthesia were used 

In an) case m which an increase in fetal heart rate becomes abnor 
mal prior to deliver) the mother should be given repeated ox)gen 
inlnlaiions to decrease the seventv of the anticipated asphvxia The 
immediate treatment of asph)\ia is to insufllatc the lungs with ox)gen 
b) some form of resuscitation Rcforc an) such measures are used an 
open airvva) must be obtained bv aspiration of amniotic fluid and 
mucus from the phar) n\ and trachea In some cases particularly of 
the asph)\ia Inida i)pc this may be all that is necessar) In other 
mild cases some stimulation to the skin such as rubbing the back or 
dropping a little ether on the babv, or snapping the feet ma) initiate 
respirations Bodv heat must be maintained throughout an) resuscita 
tion procedures and gentle manipulation is important, for overtreat 
nient or too vigorous treatment mav cause more serious damage 

Severe cases of aspliwia due to intncranial hemorrhage will not 
respond to merely clearing the airwavs but need artificial respiration 
These are the cases of asphvMa pallida characterized b\ complete loss 
of muscle tone and the appearance of shock Positive pressure ma 
chines such as the Erickson Johnston (C & J) have proved ver) valu 
able In some instances the use of the Flagg apparatus is indicated 
It makes use of direct visualization of the trachea b) means of a small 
laryngoscope with subsequent insertion of a catheter for aspiration 
and the insertion of a small metal tube through which ox) gen can e 
introduced under carcfullv controlled pressures This should be use 
only by a trained operator as trauma and edema of the glottis mav 
result Simpler to do is the direct insertion of a catheter into t e 
trachea m the same manner as intubation is performed 

Mouth to mouth insufflation still remuns the most convenient omi 
of resviscitation to use and is to be resorted to where . a: 

vices arc not available It has fallen into disuse because of the i 
cult) in regulating pressures and the frequent compbe^mns o rup 
ture of the lungs and pneumothorax which occurred The be ae 
method of manual artificial respiration is condemned because t e p 
ciples on which it worl s require the presence of a once evpa 
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lung, which does not apply in these cases in which atelectasis is the 
rule. 

There has been considerable controversy over the choice of gas to 
use in initiating respirations. Henderson^ has maintained that oxj'gen 
and carbon dioxide mixtures are necessary but the more recent studies 
of Eastman and Kreiselman^' indicate that asphyxiated babies are bom 
'vith an excess of carbon dioxide in the blood and the condition is 
primarily one of anoxemia requiring pure oxygen. After respirations 
are established it may be beneficial to give occasional inhalations of 
rhe mixture to promote deep breathing. 

The use of drugs to overcome asphyxia has proved disappointing 
in most instances, for efficacy depends upon a normally functioning 
circulation which is usually not present. Some authors believe they 
should be used only as a last resort as there is such a narrow margin 
hetween the minimum effective and lethal dosage. Alpha-lobeline in 
doses of 1 cc. is usually given direct into the umbilical vein but its 
effects are very transitorx’. Coramine in doses of 3 or 4 minims intra- 
muscularly gives better maintenance and is particularly useful in over- 
corning barbiturate poisoning. Caffeine sodium benzoate 1 to 114 
grains may be of some value. 

INTRACRANIAL HEMORRHAGE 

Iritracranial hemorrhage may be a factor in itself as a result of 
trauma or it may be associated' with asphyxia or prematurity. It may 
occur from mechanical rupture of blood vessels or be due to a delay 
clotting as a result of a decreased prothrombin content. 
'Tith the advent of vitamin K there has been a marked decrease in 
the hemorrhagic tendencies of the newborn but it has no effect on 
hemorrhage due to gross trauma as manifested by cephalhematomas, 
ecchymoses or hemorrhages into the adrenals or liver. Vitamin K can 
he administered to the mother before deliver}’ or to the infant as 
soon as it is born. It should be given to all premature infants and to 
the infant after breech deliveries or difficult and prolonged deliveries. 
^ ^ tng. dose can be given intramuscularly immediately after birth 
2nd repeated every* six hours for four doses if needed. 

Supportive treatment in cases of intracranial hemorrhage consists 
of a minimum of handling, continuous inhalations of oxy'gen, feedings 
oy gavage or cK'sis and free use of sedatives where twitchings or con- 
'Ulsions occur. Sodium phenobarbital is the drug of choice. Lumbar 
punctures should be done onlv’ if there is evidence of increased intra- 
cranial pressure and in some cases a cisternal puncture is less injurious 
ta the child. Transfusions of whole blood are of value in massive 
hemorrhages and administration of hypcnonic solutions intravenously* 
•^ay help decrease cerebral edema. The posture of the child is im- 
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portant as it should never be put m Trendelenburg position but 
should be kept horizontal or even with head raised 


PREMATURE INFANTS 

A premature infant is now considered as any infant weighing less 
than SY. pounds (2500 ^m) regardless of period of gestation The 
immediate care of these infants is of vital importance for it has been 
shown that if these babies survive forty eight hours the mortality 
should be less than IS per cent provided thev receive proper care 
However, 60 per cent of all deaths occurring m the first twent) four 
hours IS due to premature births’ Tlic causes of death arc cerebral 
hemorrhage atelectasis and pneumonia Immatunty is a factor in the 
lower weight babies and the incidence of congenital malformations 
adds to the high mortalitj rate, but aside from these two factors the 
other conditions are preventable to a certain extent Good antepartum 
care and sound obstetrical judgment while not preventing prematur 
tt> will aid m producing infants uncomplicated bj other hazards 
Tyson’ has stated that m the absence of maremal complications and 
where there is nothing intrinsically wrong with the baby, the small 
infant should do well under careful pcdiatnc supervision and good 
nursing care 

The use of analgesia and anesthesia has had a marked effect on the 
mortality of premature infants It is important to maintain a high 
concentration of oxjgen m cases of premaruritv and the consensus is 
that the avoidance of other than mild sedation and a minimum of 
anesthesia plus the careful use of low forceps with cpisiotomy, offer? 
the best prognosis Caudal anesthesia is probably the most ideal method 
to use but should be given only whtre adequate hospital facihtics and 
trained supervision exists 

The principles concerned in the immediate care of a premature are 
dependent on the characteristics of these low weight babies Mamte 
nance of body heat is of great importance as there is an instabilia of 
heat regulation due to incomplete development of the center and the 
frequent occurrence of mtracnnial hemorrhage There is also a pre- 
disposition to loss of body beat because of a relativelv large body sur 
face with little subcutaneous tissue and extensive vascularization o 
skin The temperature of the delivery room should be betvveen 70 
and 75® F and as soon as the habv is delivered and the cord ligate it 
should be receiv cd m w arm blanl cts and placed m a heated cn 
Gentle aspiration and resuscitation methods if necessary can be ca 
ried out under these conditions » Regardless of whether the in ant 
asphyxiated or cyanotic it is considered advisable to give 
oxvgen the first hour or so following delivery In the deliverv ro 
oxygen may be supplied through a mask attachment of the 
mg machine or through a nasaJ catheter In fJie nursery it is e v 
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plied b) means of an infant size plastic tent, if incubators are not 
available tMth oMgen attachments 

An ideal arrangement in a hospital is to ha\ e special premature nur 
senes n ith air conditiomng, separate cubicles and mcubators for each 
babv The temperature of the nursen should be maintained betneen 
80° and 85° F mth a humiditj of approTimateU 60 to 65 per cent 
Lacking such facilities the infants ina\ be kept in specialh heated 
cnbs or, in emergencies in ordinarv cnbs lined Mith hot water bot 
ties or heated b\ means of electric lights Howeter it is somewhat 
dangerous to use hot water bottles because of the danger of burning 
the infant as w ell as the difficulcv m maintaining an even temperature 
Babies under 4 pounds should be placed m a cotton jacket aUownng 
onK the head to be exposed Body temperatures should be kept be 
t^\een 99° and 100° F rectallj and should be checked evei% three 
hours until stabibzaoon occurs then twice daiU Oierheating result 
mg in a loss of bod> fluids is e\en more dangerous than a 1 degree 
drop in temperature 

Frequent attacks of apnea and c>anosis require the constant \ii?i 
lance of a trained nune These attacks max be the result of aspiration 
of bquor ammi or mucus at the time of deln er> or thex max be due 
to congenital atelectasis from imimtunty of lung tissue or to under 
dcxelopment or trauma of the central nerxous center Thex max be 
precipitated at the time of feeding and it has been found helpful to 
administer a 5 per cent carbon dioxide-oxx gen mixrure about txxo 
minutes before and after each feeding 
The babx should not be remoxed from its cnb except for xxeighinc 
exerv txxo or three dajs or at cxen longer intervals m the case of 
xerx small infants Oil baths can be given m the cnb and feedings do 
not require removal of the infant The position of the bodx should 
be changed frequentlx to prevent a passive congestion of the luncs 
The feeding of premature infants require? a special technic as the 
bucl^mg and sw affow mg reflexes arc either w eak or absent Whenex er 
It IS obtainable breast milk is the food of choice hut evaporated or 
powdered milks ma> be substituted Jsothmg is guen for txxelxe hours 
alter birth or even for eighteen hours depending on the size of the 
infant and its general condition Then 2 to 8 cc of 5 per cent lactose 
water with 3 minims of whiskex is offered exen two hours At the 
end of txxent> four hours breast milk or a weak formula is starred m 
amounts of 1 to 4 drams increasing the amount up to I ounce if rc 
tamed and the interval to exerv three hours The first feedings max 
be given bv medicine dropper with the tip protected lix nibber then 
progressing to a Breck feeder and bottle with soft nipple as the suck 
mg reflex dex elops In the babies whose reflex is x erx w eak or absent or 
m those for w horn the effort of nursing is too much of a strain, gax age 
feeding is indicated In the hands of a trained nurse there is little dan 
ccr of aspiration or trauma occumntr A No 8 or No 10 French cath 
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etcr IS used and the length to he inscncd is measured from the tip of 
the nose to the ensiforni cartilage 

The dail> estimated requirements of 70 to 80 calorics per pound up 
to as high as 100 to 120 calorics arc too much for the first fe\\ da)s 
of life Overfeeding nn> lead to a serious condition for if the gastro 
mtcstmil tract is upset m a prcmiturc the prognosis is unfavorable. It 
IS adv isablc to start u ith small u eaV dilutions w aiting for such fav or 
al)lc signs as no vomiting normal stools and absence of distention be 
fore increasing Since the total fluid requirement of 2’/ ounces per 
pound usuallv cannot he met !>> oral fecdines parenteral fluids should 
lie given Since salt is cvcrctcd with some difiiculcv b) the premature 
It IS better to give Hnmmnns solution or 2y per cent glucose in 
distilled water rather than normal saline Amounts of 20 to 40 cc 
given subcutaneousK cun be administered twice dail> if neecssar) 

I or the first week no gam in weight imv be expected but if no com 
plications arise there is little to worr) about 

The death rate of prcuiariirc infants will probablv he decreased if 
the following requirements can be met in each case first and most 
important expert nursing care second a suitable phvsical environ 
menc permitting proper mamrcnincc of temperature and humidity 
and third a sound feeding procedure 

EKYTHROeUSTOSIS FOETALIS 

III recent >cars titc discovers of the KIi factor in the blood has 
caused us to be alert in the first few davs of the newborn for an> 
signs of jaundice or anemia with prompt treatment in suspected cases 
rornicrI> the severe anemias were not recognized as earl> and trans 
fusions were not as lifesaving as tlic) arc todu} At present most ob 
stctncians make Kh tests on prospective parents and the bab) of an 
Rh negative mother is carcfullj checked If transfusions arc necessary 
It is advisable to give Rh negative blood from a donor other than the 
mother' ^ cr) good results Jiavc been obtained from as few as three 
or four small tnnsfusions each consisting of aliout 10 cc of blood per 
pound of bodv weight Since antibodies mav be transferred through 
the colostrum an<| milk these liabics xhould not be permitted to nurse 
at the breast 

As vet no treatment prior to deliver} tun prevent the occurrence 
of er) throb] istosis but some authors advise cesarean section 
vveci s before term in all suspected cases ** Thev point out that the c 
infants irc verv susceptible to mtnutenne aspin \n and that b} dr ini. 
a section under local ancsthesn the stress of Iilior can be avoided 

INFANTS OF DIABETIC MOTHERS 

Ihe morralit} of infants bom to diabetic mothers is still 
able during gestation and the first few di>s of life The 
deaths arc believed to lie due to a severe hvpoglvceniic reiction 
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gardless of the treatment of the mothers’ diabetes during dehvery, it 
IS considered adtisable to give the infant 10 cc of 10 per cent dex- 
trose in water immediately after birth and ctery one or two houn 
for the first few' days m addition to its regular feedings If this is 
not retained by mouth a more dilate solution can be given subcutane- 
ously. It IS usually three or four days before these infants maintain 
a normal blood sugar 
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Abdominal pam in diabetics, diQerential 
diagnosis, 1945 . Oct , 1031 
unusual hcmia produang, 1944 ' June, 
731 

silicosis due to talcum powder, cancer 
and, 1044 Oct, 1162 
surgery, anesthesia for, 1944 ' Dec, 
1460, JP45 Oct , 107S, 1076 
complications following, 1945 Oct , 
1153 

fe%er following, causes, 1944 June, 
554 

intrapentoneal sulfonamide prophy- 
laxis in, 1943 ' Aug, 1156 
symposium on, 1944 Feb, 1, June 
607 

wound mfcction, 1945 Oct , 1217 
tumors acute, diagnosis, 1943 June 
850 

treatment, factors of safety m, 1943 
June, 850 

wall, fistula, in diverticulitis, 2tf44 Feb, 
183 

Abdoramopermeal resection for carcinoma 
of rectum. 1943 ' Feb, 235 
of colon 1944 June, 669 
surgery, ^eslcal neck obstruction follow 
mg, transurethral re«ection for, 1944 
June, 589 

Abdominothoracic injuries 1943 April 
485 

Abortion 1945 Dec, 1410 
incomplete, management in home, 1943 
Feb , 49 

habitual treatment with estrogen and 
progesterone 1945 Dec , 1324 
nursed 7P43 Feb , 24 
therapeutic, m heart disease, 1943 Feb , 
36 

threatened, 1943 Feb , 21 
Abruptio placentae, 1943 Feb , 102 
management in home, 1943 Feb, 52 
Abscess, appendiceal, ;P44 Feb, 137 
deep of neck, postoperatiw, 1P4/ Oct , 
1212 

epidural, penicillin in, 1944 Dec , 1392, 
1396 

Ultra abdominal, postoperative, 1945 

Oct, 1156 

intrapentoneal following abdominal 
surgery, 1944 June, 558 
of brain, penicillin in, 7P44 Dec, 1389 
post traumatic, JP44 Dec 1454 
of^hser, postoperative, JP4J June, 728 

of lung 1943 Oct, 1448, JP44 Aug, 
851, 1945 April 239 
localization, 1945 Apnl, 246 
PemcHlm m, 1944 Dec, 1294, 1293 
PO'toperative, IP45 Oct , 1197 
pehic, followmg abdominal surgery, 
1944 June, 556 


Abscess, pelvic, following perforation of 
appendix, 1944 Feb, 138 
perianal, 1945 Aug, 978 
penappendiceal, 1944 Feb , 137 
peridiverticular, 2P44 Feb , 181 
subdiapbragmatic, following abdommal 
surgery, 7P44 June, 557 
postoperative, 1943 June, 729 
subhepatic, postoperative, 1943 June, 
730 

subphrenic, following perforation of ap 
pendix, 1944 Feb , 139 
postoperative 1945 Aug, 870 
Absence of vagina, congenital, treatment, 

1944 Aug, 938 

Acaaa, parenteral use, JP45 Aug, 755 
Acetabulum, congenitally inadequate, 
painful hips resulting from, 1943 Aug , 
958 

Aadosis in “poor nsL” patient, 1945 
April, 351 

Acoustic tumors, 1943 June, 797 
Acromegaly, hyperthyroidism wntb, hyper- 
tendon in 1944 Dec , 1365 
Actinomycods 1944 Oct., 1046 
peniallin in JP44 Dec, 1298 
Aclinomj cotic infection of wounds, 1945 
Oct, 1223 

Adams’ pressure apparatus for transfusion 

1945 Aug , 768 

Addi«on*s disease, denial infection in, 
treatment with penicillin, 1944 June, 
593 

Adenecaranoma of head of pancreas, radi- 
cal pancreatoduodenal resection for, 
1944 Dec, 1370 
of male breast, 7944 Oct, 1116 
Adenoma of bronchus, 7944 Oct, 1106 
of oancreas hypoglycemia due to, 7944 
Feb . 16 

of rectum, 7944 Oct, 1143 
Adhesions, intestinal, obstruction due to, 
1944 ' Feb, 152, 153, 158 
hd, intennarginal, technic, 1944 Apnl, 


3SZ , , , 

Adrenal gland, cortical extract, m shock, 
7943 Apnl, 326, 341 
medulla, chromaffin cell tumor of, 
7944 Aug , 922 

tumors histogenesis, 1944 Aug, 
930 

tumon, diagnosi* laboratory aids 
7943 June, 845, 847 
Aerocele, 7943 Aoril 389 
After coming head m breech presentations, 
management 7943 Dec 1450 
Air bla«t injunes 1943 Apnl, 482, 558 
Dec, 1592 

Albee reconstruction operation 7944 
Auff.7S2, 753. 760 

Albumin bovnne, parenteral use of, 7943 
Aug 759 
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Albumin, use in obstetrics and gynecology, 
IW Dec, 1471 

Allcrsy, surgical abdomen and, 

June, 857 

AmbuJaWry patients, premedicafion fa 
194S Oct, 1066 

Amenorrhea, classification, 7P4y June 558 
primary, estrogen therapy, 1943 Feb, 
123 

treatment, 194S June, SS8 

Amino adds, parenteral use, 194S Aug 
756 

therapy in b>poprotememIc surgieal 
patient, 1943 June, 857 
u«e rn obstetnej and gyneColoR) 
1P4S Dec, 1472 

Amnesia in labor, methods used for, i^4S 
Dec 13S9 

Ampulla of ^a(er carcinoma, radical pan 
crcatoduodenal rejection for, 3944 
June, 640 

Amputations, 1944 April 43S 
after care 3945 April 389 
artificial limbs, 3944 April 447 
below knee in ocduslte artera! disease, 
1943 Aug , 982 
cineplastic, 1944 April, 453 
circular flap method 1944 April, ^<0 
hand and foot 3944 April, 443 
m arterial occlusions 1943 April ^74 
in relation to extremity Injuries 3943 
April 534 

indications for, 1944 April 435 
peg leg provisiorial 1944 April, 446 
physical reconstruction in, 194S ApnJ 
420 

prostheses, lower extremity, 194S April, 
391 

upper extremity, 194S April, 392 
quadrilateral flaps 1944 April 442 
refrigeration anesthesia for, 1945' Feb 
193, 198 

analysis of 53 cases 1944 Dec , 1330 
rules In 1944 April 436 


ulceration 194i April, 444 


Anemia, splenic, splenectomy in, ion 
Aoff,886 ' ' 

Anc«the!.h, basal. 1945 Oct^ 1060 
caudal, contmuous, 1943 Aug, n% 
Dec , 1565 

catheter method, 2P43 Aug, 1198 
Dec, 1566, W5 Aug,849.Dec 
1371 

for cesarean section, 1945 Dec 
1386 

for lower extremity surgery, 1943 
Dec , 1574 

for s-asodilatation by sympatbetic 
block 1P43 Dec, 1573 
tnDbstctnes,l(’43 Aug IlW.Dec 
1566,2945 Aug . 841, Dec , 136^1 
needle method, 1943 Dec, 1566 
1945 Aug, 845, Dee, 1364 
solutions for, 1945 Aug , 853 
effect on uterine contractions, 1945 
Dee 1433 

circular regional Hackenbruch technic 
1943 Feb, 262 
comments on, 1945 Oct , 1072 
convulsions under, 294/ June, 640 
oclopropane, dangers 294/ Oct,io?J 
in obstetrics 1943 Feb 59 
dental, 1944 April 485 
endotracheal, 2944 Dee, 1468, 1945 
Aut 795 

advantages. 294/ Oct 1074 
complications 294/ Aug 829 
for plastic surgery, 29+4 April, 476 
intubation, 294/ Aug , 808 
anesthesia for 1945 Aug , SOS 
nasal, 1945 Aug , StO 
oral 294/ Aug, 818 
modifications for various condition' 
and infants and children 1945 
Aug 824 

tubes, 294/ Aug 802 
ether. Open drop, dangers, 2945 uct , 
1072 

with oxygen and nitrous oxide 2945 
Oct. 1072 _ 

for abdominal operations, 2944 DeC: 

for anal and rectal surgery, 1943 Feb 


Analgesics preoperative 2945 Oct 1057 
Anemia hemolytic congenital splenec- 
tomy for 1944 June 584 


for gynecologic surgery 294/ JuM. 
for hysterectomy 

for fafratracheal intubation 294/ Aug 

tofhbor, E* ’’ 

1945 Dec 1352 1364 1373 
in cardiac 294J Feb , 42 
m home 1943 Feb , 48 
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Anesthesia for lower abdominal suraerv. 
Oct, 1076 ' 

for neurosurgery, mi Dec , 1463 
for operations on heart and pericardium 
i945 Oct , 1081 

on perineum, JP4J Aug, 858 
for orthopedic surgery, 1944 Dec , 1462 
for plastic surgerj , principles of, 1944 
April, 474 

forpneumonectom},2P4f Aug, 846 

for ‘ poor ri«L” paUent, 1945 April, 3S8 
for proctologic surgerj , 1944 Dec , 1466 
for rwection of pancreas, 2P4J June, 75S 
for thoraac surgery, 1945 Oct , 1079 
for thyroid surgery, 1943. Aug. 10S8. 
1945 June, 62? 

for upper abdominal operations, JP45 
Oct , 1075 

feneral, effect on uterine contractions, 
^945 Dec, 1433 

*n diabetes, risk of, JP45 Oct , 1031 
m head injuries, 1944 Dec , 1450 

pepUc ulcer, 1945 Aug, 


‘n relation to shock, 1943 Aug , 1212 
w shock, 1945 Aug , 740 
m war wounds, 2P43 April, 319 

premedication, 1945 Oct, 
fOol 


intravenous, 1945 June, 530, Aug , 788 

Oct, 1076 

for operations on perineum, 1945 
Aug , 865 

Premedieation, 1945 Oct , 1063 

rectal anesthesia for plastic sur- 
itty, 1944 April, 477 
local for maxillofacial surgerj, 1944 
April 485 

for plastic surgerj , 2P44 April 476 

for total gastrectomy, 1943 Oct , 
1465 


in obstetrics and gynecology, 1943 
Feb , 143 

premedication, 2P4 j Oct , 106S 
logical methods, 1944 Dec , 1460 
management, shock m relation to, 1944 
Aug , 808 

parasacral, m obstetrics, 1943 Feb, 
160 


5 

ui^euiue complications reiateu to 
^944 June, 50S 

f«tal ether, for labor, 1945 Dec , 1361 
iririgeration 1943 April, 375, 1944 
Dec, 1326 

for amputation, 1945 Feb 193, 198 
analysis of 53 cases, 1944 Dec, 
1330 

rrcional mS Oct , 1082 
for pla«Uc surgery, 1944 April, 476 


Anesthesia, regional nerie block, premedi 
cation, 1945 Oct 1065 
relaxation in, curare as aid J945 Auc 
735 

risks of, JP45 Oct, 1017 
<hock in 1944 Aug 808 
spinal See 5^nal onfil/ierju 
supportiie measures, therapeutic agents 
and apparatus 1945 Aug 743 
sjmposmm on 1945 Aug 735 

Anesthetic cxplo'ions, hazards 1945 
June, 635 

local, penicillin mued w ith u«e of, 1945 
Aug, 775 

toxic reactions protection against 
1944 Dec , 1380 

Anesthetist, role in obtaining good relaxa 
tion 19iS Oct 1074 

Aneurysm, arterial, 1943 April 367 
artenoxcnous, traumatic JP4J April, 
370 Oct, 1377, Dec 1527 
intracranial 1944 June, 700 
of fntcrnal carotid arterj , diagnosis and 
treatment. 1944 June 700 
\aricose, 1943 Dec, 1529, 1535 
with associated cardiac dilatation, 
1943 Dec , 1535 

Aneurysmal N'arut, 1943 Dec, 1529 

Angioma of skm, irradiation, 1944 Oct 
1014 

Atuline dyes, carcinogenic activity, 1944 
Oct , 987 

Ankles amputations, 1943 April 548 
swoUen classification and treatment, 
ms April, 334 

Ankyloblepharon, 1944 April 363 
post traumatic 1943 April, 43S 

Anorectal abnormalities, considerations in 
surgical treatment, 1945 Aug , 969 

Anoxia, operabve, combating, 1945 April 
3S7 

Anticoagulants m prevention of postopera 
live venous thrombosis and em- 
bolism, JP4y Oct, 1178, 1187 
pulmonary embolism 1943 Ocf , 
1306 

in treatment of postoperative venous 
thrombosis, 1945 Oct 1179 
and pulmonary embolism 
1944 June, 534 

Anus anatomy, 1943 Feb , 256 
carcinoma, squamous cell, 1944 Oct , 
1151 

crypt, infected, 1945 Aug , 972 
fissure, 1945 Aug , 973 
fistula, 1943 Feb, 2SS, 283, 1945 
Aug, 978 

painful ulcer, 1943 Feb 265 
pruritus, 1945 June 597 
surgery of preoperative preparation 
1943 Feb^ 260 

Appendiceal abscess, 1944 Feb , 137 
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sulfonamides in, 1944 Feb , 142 
surgical precautions, 1944 Feb, 14i 
ia children, pcntonttu secondary to 
1944 Feb, 101 

peritonitis complicating, sulfonaaudes 
1X1,1943 Aug, 1157, 1159 

Appendicostomy in caranoma of exilon, 
1944 Oct,H37 

Appendix, foreign bodies in, 1944 Feb 
115 

perforation, pentonitis due to, 4944 
Feb, 101, 115 

*— — * »««* Sx.i 


24 AND 25 ( 1943 - 1945 ) 

Asphyxu neonatorum, JP4J Feb, 55 76, 
194S Dec, 1475 
traumatic, 1943 April, 482 
Aspiration of gallbladder, 1944 Feb^ 7 
tncheobronchiai, 1944 June, 522 
Astbrnu, neurocircubtory, hypertb^ roid 
ism and, 1943 June, 767 
Asthma, bronchial, postoperative, 1944 
June, 507 

Astrag^us, fractures and fracture-dufoca 
tions, old and new, 1943 Aug^ 995 
Atelectasis, June, SIS, IP-fi Aug, 
777 

folhvnjig abdominal surgeiy, 1944 
June, 554 

lobar, 1944 June, 520 
lobular, 1944 June, 519 
pemcflbn in, 1944 Dec , 1295 
postoperative, 194S Aug^ 871, Oct 
1019, 1190 

bronchoscopic aspiration in, 194S 
Oct, 1086 ^ 


Arteries, spastic lesions, 1943 April, 565 
suture of, 1943 April, 561, 562 
traumatic lesions, 1943 April, 555 
Arteriography in aneurysm of internal 
carotid artery, 1944 June, *02 
Arteriosclerosis obliterans, 1943 April, 571 
amputation technic, 1943 Aprft, 574 
amputations below bnee in, 1943 
Aug , 982 

Arteriospasm segmentary, traumatic, 
1943 AprU, 566 

Arteriovenous aneurism, traumatic, 1943 
April, 570, Oct . 1377, Dec , 1527 
Arthritis bed rest contributing to, 194S 
April 438 

hemophilic, of knee, 1943 April, Su 
hypertrophic, painful hips due to, 1943 
Aug , 966 

of subtalar joint, chronic infectious, 
J94S Feb, 158 

of wrist, suppurative, 194S Feb , 85 
traumatic, 1943 Feb, 98 
suppurative, acute, penicillin in, 1944 
Dec, 1296 

in childhood painful hip in adult, 
due to, 1943 Aug , 947 
Arthrodesis of hip joint by means of tn 
flanged nail and bone grafts, 1943 Oct , 
1412 

. » 1 1 Ar,r 1 aa? 


Ascorbic acid See Cruitawic md 
Aspergillosis, 1944 Oct , 1061 


Axis'dlsiocatVon rotary. 7^^. April 
Ayre’s intratracheal method, 1945 Augi 
827 

Backache in women, 

gynecologic aspects 1945 ' ^3 

obsletnc a'pccts 1945 ITw. 7^73 
low from hermation of itvtersertebrsl 
disks 1943 Oct , 1335 
with particubr reference to lumbo 
sacral joint and Mervertebral di^ 
syndrome, 1944 June, 725 
Bacteremia beta hemolytic st^tococcal 
penicillin in 1944 Dec.lW 
staphylococcal. penm«m 

Voorttis’, m P”™”' 

B,Tri s' lSstus.01. stt t»r thilto »”<! 

Aue,SS6 „ f„, recurrent d'dof4 

Bankart’s operation for recur 

llorotsbouWt' 
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Rarbiturates preoperatnt u'c, JP4-# Dec, 
1379, 1380, 1384, 138S, 1945 Oct. 
10S9 

with scopoUnune in labor 1945 Dec, 
1360 

Barton’s fracture, 1945 Feb , 90 
tongs in fractures of neck, 1943 April, 
446 

Ba«al narco'is, preoperatn c 1945 Oct 
1060 

Rath whirlpool, 1945 April, 432 
Beaded wires m treatment of fractures of 
leR 1945 Feb, 174 

Bed re«t undesirable eSect« 1945 AprO, 
3SZ, 437, 448 

Belladonna drugs preoperatise u«e, JP44* 
Dec., 1381, 1384, 1387 
Biceps, long head, tenosynovitis of, 1944 
Aug., 780 ' 

Bigelow fracture appliance for jaw, 1944 
April 384, 383 

Bile ducts atresia of, congenital, 1945 
Oct , 1242 

caranoma re'eetion of, succe«ful 
1943 June 747 

strictures benign causes and methods 
of repair, 1943 June, 701 
salts preoperative use m jaundiced pa 
tients, J943 June, 67S 
Bfliary Sstula, internal spontaneous, 1943 
June, 717 

summary of 23 ca<es, 1943 June, 
720 

postoperatise 1945 Oct, 1163 
tract, disease of, acute diagnosis 1943 
June, 833 

managetnent 1943 June 639 
perforations, peritonitis due to 1944 
Feb., 116 

Surgery of, anesthe«ia for, 7943 June, 
678 

gas badllus infection following, 
1944 June SSI 

premedication in 1943 June, 680 
preparation of patient, 1943 June, 
673 678 

statisti^ review, 1943 June 644 
symponum on, 1943 June, 639 
Bill maneu\'cr, 1945 Dec., 1449 
Biopsy endometrial, 1945 June 576 
esophago'copic, in cancer, 1944 Feb., 
226 

in bone tumors 1943 Aug^ 1016 
m malignant melanomas of «kin, 1944 
Apra, 337 

of cervB m diagnosis of utenne car- 
emoma 1945 June, 537 
Birth mjunes, indications for operation, 
1943 Feh.. 2 

Bisgard’s method of postoperative jeju- 
no«toray feeding, 1944 Dec, 1355, 1339 
Bite human, infections 1945 Octs, 1213 


Bladder, calculi, 
987 


women 1945 Aug, 
’ her 


' 4o7 

neck ousiruLuon, luiiowin^ duuummo 
penneal surgery, transurethral re 
section for, 1944 June 588 
unpaired renal function m, 1945 
Oct , 1033 

uigumal pain as early mamfesta 
tion, 1944 June, 715 
neurogenic, treatment after acute «pmal 
mjuiy, 1943 Dec, 1505 
operations on, pre and postoperative 
care 1945 Oct., 1122 
rupture, 1944 Dec 1402 
wounds, 1944 Dec., 1402 
perforating 1944 Feb., 87 

complicated by injury of lower end 
of ureter, 1944 Dec , 1404 
Bb«t mjunes, 1943 Dec , 1589 

air 1943 Apra, 4S2 SS8, Dec., 1592 
mechanics of, 1943 Dec, 1590 1599 
of abdomen, 1943 April, 558, Dec., 
1596 

ofhead,7P43 Dec., 1592 
of lungs, 1943 April, 482, Dec, 1593 
water 1943 Apnl, 558, Dec , 1596, 
1670 

Blastomycosis 1944 Oct 1050 
European, 1944 Oct., 1052 
North Amencaa 1944 Oct , 1050 
South Amencan, 1944 Oct 1054 
Blepharoptosis traumatic and ocatncial, 
11744 April 3i6 

Blisters reattachment of epidermal layer 
with Sano coagulum 1943 Dec, 1681 
Blood cell powder, dned 1945 Aug, 760 
cells, red Sec Erythrocytes 
denvatives u'c of, in ohstetnes and 
pyoecology, 1945 Dec , 1465, 1468 
estimation of amount required 1943 
Apnl 336 

grouping centnfuge method, 1945 Oct , 
1047 

common errors in 1945 Oct , 1046 
substitutes use of m obstetrics and 
gynecology, 1945 Dec, 1465, 
1471 

indications for 1943 April 333 
transfusions See Transfusions, blood 
use of, in obstetnes and gynecology, 
1945 Dec, 1465 1466 
indications for 1943 April 333 
whole, titrated administration appara 
tus for, 1945 Aug, 764 
value in surgery 1945 Aue, 757 
warning of, 194S Aug, 760 
withdrawal of, 1945 Aug, 760 
I u«eof indications for 1943 April 338 
1 Blue ncvi, 1944 April, 329 
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Bone, carcinoma, metastatic, chronic 
sderosins osteitb and, differentiation, 
iSf44: Aug^ 769, 779 
grafts, and triflanged nail for artbrodeus 
of Mp joint, 1943: Oct, 1415 
in unvnited fracture of femoral Deck, 
1944: Aue, 754 

marrow, administration of fiuids into, 
194S: Aug, 752. 767 
Townsend and GiUillan, in fiactarca 
of femur, 1043; Dec., 1623 
syphilis, chronic sclerosing osteitis and, 
differentiation, 1P44: Aug , 765, 773 
tumors, primary benign and malignant, 
comments and (lueries on, 1943: Aug , 
1012 

Bosworth incision for removal of semi- 
lunar cartilages, 1945: Keb , 11&-120 

Bowen’s disease, report of 8 cases, 1944: 
Oct, 1035 

Brackett operation, 1942: Feb , 123 ; 1944: 
Aug, 752, >53, 758 

Brain, abscess, penicillin in, 1944: Dec., 
1389 

post-traumatic, l944: Dec., 1454 
debridement, In skull fracture, 1943: 
Dec, 1631 

injuries, 1943. Dee, 1627; 1944: Dec, 
1444 

air blast, 1943: Dec , 1592 
without compounduii;, initial treat- 
meet, 1945; April, 403 
lacerations, 1943: April, 390 
penetrating wounds in war, 1943: Dec., 
1631 

surgery, premedication, j945. Oct., 1063 
tumors, diagnosis and prognosis, 1943: 
June, >91 

in presence of normal air studies, 1943: 
June, 803 

probable, lumbar puncture In, cau- 
tionl, 1943: June, 795 
surgical treatment, progress during bst 
35 years, 1944: June, 694 

Braston-Hicks’ version in hemiplegia, 
1943: Feb , 50 

in placenta praesda^ 1943: Feb., JOl 


June, 8S1 


24 AXB 25 ( 1943 - 19 + 5 ) 


postoperative, 1945: Aug, 869 
Bron^oscopy, rmergency, on operating 
table, mS: Oct, 1083 
for tracheobronchial aspiration, technic, 
1945: Oct , 1093 

in abscess of lung, diagnostic, 1944 • 
Aug , 855 

tberapculic, 1944; Aug, 85S 
in atelectasis, 1945: Aug ,779, Oct, 10S7, 


Buie’s operation for anal fissure, 194J. 

Feb, 272 . 

Bullet wounds of abdomen, JW* Aug, 


Bomper fraciurc, beaded wires m, iW-' 
Feb, 181, 182 
Bunion, 1943: Aug., 1050 

tailor, IWJ: Aug. 1051 • 

Burns, 1943: April, 317, 575, Oct, 1233, 
Dec, 1575. , ... 

blood transfusions in, 77* 

control of fiuid balance in, J943. Apid, 

(J<i?rded red cells, application ol. 1943; 

gcUtm so/ution intravenously in. 

Dec , 

Infected, 1943: April, 578 
in war, 1943: Dec .1578 
magnesium, 

of eyelids. l943: April, 428 

of hands, IPO.' Dec, loSl ^ 

cutaneous defects, 1943. , 

rehabiTitation , 

tendon and joint repair, 1 

p„aS‘pray 
f{i43' April, 582 

phosphorus, 329 578. Oct- 

pressure dre»sings In, JW ^ 

Oct, 1241. 1254, 13SS, Ve<^> 
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Burns, pressure dressings in, infected bums, 
ms Oct , 1363 

unmfecled bums, S943 Oct , 1358 
refrigeration in, 1943 April, 36? 
Mdatives in, 1944 Aug , 793 
shock in 1943 April, 328, 577, Oct, 
1234, Dec, 1576 

skin grafts in, 1943 April, 586, Oct, 
1243, Dee, 1607 

coagulum contact method, 1943 
Dec, 16S0 

streptothnem m 1941 Dec , 15&0 
sulfadiazine spray m, 1943 Oct , 1238 
sulfonamide film m, 1943 Oct , 1239 
sulfonamides in, 1943 Apn), S&4 
tannic acid siKer nitrate in, 1943 
Oct, 1237 

toxemia in, 1943 ApriJ, S78 
triple d>e for 1943 April, 582 
war, treairowt, J943 Dec , 1575 
Bursitis popliteal, 1943 Feb 196 
prepatellar, 1943 Feb , 197 
Basse Buschke s disease, 2044 Oct, 1052 


Caicansus, fractures, subtalar lesion due 
to,JWJ Feb, 144 

Calcification of semilunar artibges, 1943 
Apnl, 504, 508 

Calnnosia ttnal 1945 Apnl, 321 

Calcub in bronchi, 1944 Aug^ 830 
renal cabceal, 194} AprS, 319 
dietary treatment, I94S April, 315 
etiology, 194S Apr2 307 
multiple, 2945 April, 317 
postopetali\e treatment, 1945 April, 
323 

recurrent 1945 AprQ, 322 
solitary, in renal pelvis, 1943 April, 
317 

staghorn 1943 April, 316, 32t 
surgical treatment, 194S April, 316 
unilateral and bilateral, ms AprQ, 
316 

ureteral Irealmenl, 2945 Aug, 982 
\esicaJ, in rvomen, 1943 Avg, 937 
Calf muscles thromb<J*is of >cins of, J94S 
Od 1174 

Callander s transcondylar amputation, 
1943 April 550 
Cancer See CoreinoiMa 
Capillary hemorrhage, arrest of, coagu 
lum contact method for, 1943 Dec , 
167& 

Carbuncle of kidnej , peniolhn in, effects, 
1943 Feb, 210 
pcniciinn in, 2P44 Dec 1296 
Carcinogens, ectemal, 1944 Oct , 985 
finorescence analysis 1944 Oct , 1250 
internal 1944 Oct , 989 
Carcinoids of rectum «ubtnticosal, 1944 
Aug, 905 


Caranoma, abdominal sUicosrs due to 
talcum powder and, 1944 Oct , 1162 
brojichiogenic, 1943 June, 881, 1944 
Aug, 839, Oct, 1100 
total pneumonectomy for, snanage- 
ment of bronchial stump, 1943 
June, 881 

flueirtscence studies m, 1944 Oct , 1245 
incidence, statistical studies, 1944 Oct , 
I2SS 

tnQting factor, single traunu as, 1944 
Oct, 994 

>nt>a epidermal, 1944 Oct , 1033 
™ycoUc granulomas simulating, 1944 
Oct, t044 

ampulla of Vatcr, radical pancreato- 
duodenal resection for, 1944 June, 
t40 

of anus and rectum, squamous cell, JP44 
Ort, 2151 

of bde ducts, resection of, successful, 
1943 June, 747 

of bone, metastatic, chrome sclerosing 
Osteitis and, difierentiation, JP44 
Aug, 769, 779 

of breast, m male, 1944 Oct , 1 108 
roentgen treatment, 1944 Oct, 1015 
of cervical stump, 1943 Dec, 1271 
of terTTc Uteri, 1944 Oct , 1185, 1945 
Dec, 1262 

biopsy in, 1943 June, 537 
cliidcal grouping, 1944 Oct , 1188 
compbcalmg pregnancy , 1945 Dec , 
1272 

early cases, operation vs irradiation, 
3J>« Dec-, 1265 

radiation therapy, 1944 Oct , 1017, 
1191, 1194 , 1945 June, 538, 539, 
Dec, 1269 

radical abdominal hysterectomy 
for, 1944 Oct , 1193 
radium distribution, 1944 Oct , 
1005 

Schiller test, 1944 Oct^ 1190 
vaginal bleeding m, 1943 Dec, 
1409 

vaginal smear techmc, 1943 June, 
S36, 550, Dec, 1264 
of colon, acutely obstructing, 1944' 
Oct, 1126 

below splenic Qexure, extrapentoneal 
resection uith temporary catheter 
colostomy for, 1943 Aug., 1126 
extending surgery in 1944 Feb,lSS 
obstruction from, 1044 Feb , 1S4 
resection of, 1943 Feb , 233 
right, blikuncs rc'cctioa for, 1943 
Oct, 1269 

of esophagus associated tilth diverticu- 
lum 1945 June, 707 
of gaUbladder, diagnosis, 1943 June, 
656 
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C^ronoma of Jejunum, primary, i945: 
June, >13 

of larynx, 1944 Oct , 10S8 
laryngectomy for, 1944 Oct , 1090 


«A JU 

of pancreas, 1944 Feb , 24 
diagnosis, 1943 June, 738 
head, radical pancreatoduodenal re- 
section for, Dee, 1370 
resection In, special problems, 1943 
June, 753 

of penis, amputatioa and adeoectomy 
ioT,]944 Oct, 1216 
clinical study based on 103 cases, 
1944 Oct, 1211 
mating factor, 1944 Oct, 996 
of prostate, advanced, subcapsular or- 
chidectomy m, 1943 Oct , 1367 
symptomatic treatment, esatuaUon 
of methods, 1943 Oct., 1367 
bilateral orchectomy for, 1944 Oct , 
1203 

treatment, combined surgical and 
hormonal, 2944 Oct, 1203 
present concepts, 1944 Oct, 1193 
of rectum, 2943 fcb,221 
abdominoperineal resection for, 
2P43 Feb, 235 

decompression procedures, 1943 Feb , 
326 

inoperable, 1943 Feb, 344 

/ . - A . f.W JtJ 


cardiac end, and terminal end of 
esophagus, surgery of, 1944 
Feb , 75, 225 

TCD/vtii , 

1944 Feb , 75, 310 
early, diagnosed as benign nicer, 
1944 Feb, 60 

revealed by exploration, 1944 Feb , 
64 

extensive, unrevealed by x-ray, 1944 
Feb , 73 

gastrectomy, subtotal, technic, 1945 
June, 679 

total, 2943 June, 902 , 2945 Aug, 
903 

gastric resection for, 1943 Oct , 1259, 
1465 


Carcinoma of stomach, hemorrhage m 

2944* Feb, 32 

In aged person, 1944 Feb, 66 
mistalcen diagnosis of, 2944 Feb., 62 
of thoraac esophagus, 2944 June, 634 
of tOBgiie, 1944' Oct, 107? 
radium plus deep neck dissection, 
2944. Oct, 1032 

of uterus, 2944 Oct., 1179 , 2945 Dec., 
1274 

combined irradation and surgery In, 
194S' Dec., 1276 

diagnosis, biopsy of cervu in, 1945 
June, 537 

vaginal smear in, 2945 June 536, 
550 

ndium treatment, 2945 Jane, 539 
roentgen treatment, 194S June. 538, 
539 

of vulva, 2944 OcL, 1172 
problem, halting, hr turgeon and lay 
man, 2944 Oct , 931 

' - .«•» Or* fl«« 


supervcitage (one million volts), 
2944 Dec., 1434 

statistical studes, methods and value 
1944 Oct, 1255 
^mposium on, 1944 Oct., 9SI 
Cardiac. See also Jltart 
patKnt, pregnancy in, 2943 Feb , 35 
tamponade, 294} April, 476 
Carfiospasm, anabsis of 25 consecutive 
cases 1943 June, 825 

- r 4,1 

too 

. >5 

Carotid cavernous sinus fistula, 1943 Oct , 

Carpal bones, congeiatal lesions, 1945 
Feb ,81 r. L »9 

developmental lesions 1945 Feb,® 
dislocations, 2945 Feb , 92 
fractures, 2945 Feb, J, 92 
ancient, 2945 Feb 11 

IMS Feh .,1 „ 

Carrel Dakin treatment of nounds, I94J 

Cartibge grafts, 1944 April 404 
autogenous, 2944 April 4(m 
cadaver, preserved 2944 AprO 411 
diced, for reconstruction of aurici 
2944 April 414 , ,, 

for repair of depressions in sk"'' 

ot^deprewwn over inabt twae 
isogenous living 2944 Apnl, 
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traumatic, IMJ April, AID 
utlttrr a'pitauon ot trachcobropcluaj 
tree, Oct, JQ94 


J94S Aug, 849, Dec, 1371 
spinal anesthesia, 194J Aug, 834 
Laudal anesthesia, continuous, J943 Aue . 
1196, Dec, 1565 

w cesarean section, J94S Dec. 
1386 

for Tower extremity surgery, 1943 
Dec, 1574 

for Vasodilatation by sympathebc 
Moci:, J9« Dec, 1573 
m obstetrics, 1943 Aug, 1196, Dec. 
-« , 841, Dec , 1364 

eiTM On uterine contractions. 1945 
_ Dec.. 1433 

^al sacral block for operations on 
Penneura, 7945 Aug, 863 
sulenration of malignant melanomas ol 
shci,ifi44 April, 334 

offace and neck, 1943 Aug, 

^ pulmonary tuberculosis, 
rw Apra, 260 

thrombophlehiUs of, 

4045 Oct,U7S 

UWary drainage m pulmonary tuber- 
culosis, 7945 April 260 
Ucal aUergy, J943 June, 858 

in carcinoma of colon. 1944 
Oct, 1137 

p.,®\«ctum 1943 Feh,227 
‘'Ciimitis, pelvic, postoperative, 1945 
Oct , 1209 

Pen'cilfin in, 1944 Dec, 1297 
retroperitoneal, phlegmonous post 
^ eptrauve, 1945 Oct , 1216 
*P«ading of neck, postoperative, J945 
Oct, 12J2 

Cellulose, oxidized, as bemostaUc, 1945 
April 342 

cQlrifuge method for blood grouping and 
«,^”**™atdimg, JP45 Oct , 104? 

abscess, penldUm m 

4944 Dec, 1394 

syndrome, diagnosis and wan 
agement, 2945 June, 691 
Yemenis, acute, 194S Dec.. 1299 

chronic, 194 s Dec , 1300 
gonorrheal, 2945 Dec, 1299, 1300 
c'lx uten, atresia and stneture, indica 
lions for operation, 1943 Feb , 9 
lU diagno'ls of caremoma 
4045 June, 53? 

carcinoma See Curcinowa of etnir 
vlen 

toning of, 2945 June 482,DeC,WOJ 


Cervix Uteri, ectropion or eversion 194S 
T>ec, i30i 

erosion ms Dec , 1301 
lacerations, 1945 Dec 130S 
toyoma. J94S Dec , 1305 
nomnalignant diseases, 1045 Dec 
2?99 

pciypa 1P45 Dec 23W 
retention or nabothian cysts, 194S 
Dec , 1301 

tuberculosis, 2945 Dec, 1304 
Cesarean section, continuous spinal and 
continuous caudal analgesia m 
ms Dec , 1382 

local infiltration anesthesia for, 2943 
Feb., 155 

vertex presentation in, management 
2945 Dec, 1450 
wartime set up, 1943 Feb 137 
Cevilatnic aod for poor risk patient 
2945 Apnl, 353 

Cheek, war -Rounds 2943 Oct, 1461 

Chemotherapy m thoraac surgery, pre 
opetalivt, 1945 Oct, 1109 
I inlrapentoneal 2943 Aug, 1144 

I prophylactic 1943 Aug llSS 
. of wounds 1943 Apnl 345, 571 
; Cbest, air blast injuries, lP43 April, 482, 
Dec, JS93 

sniutics, physical reconstruction in, 
1945 Apra, 425 

surgery of, anesthesia for, 2944 Dec, 
1465, 2945 Oct, 1079 
pre and postoperative treatment, 
2945 Oct, 1106 
premedlcatien, 1945 Oct , 1062 
surgical disea«e5 symptoms m, interpre- 
tation of 1943 June 814 
wounds 1943 Apnl 468 
tehef of pain originating m chest wall 
1944 Dec, 1412 
sucking, 2944 Dec., 1411 
treatment, recent observations, 1944 
Dec, 1410 

Cholangdis m hilJaty tract disease, 1943 
June, 640 

ChoJecystectoroy, care following, 1943' 
June, 657 

for acute cholecystitis, 1944 Feb, 14, 
1945 Apnl,28S 
for cholelithiasis, 1944 Feb , 6 
obstructive jaundice following duodenal 
divetticulum as cause, 1944 June, 635 
technic, 1944 Feb , 6 
CbolecysUtis, acute, 2943 June, 639, 647, 
1944 Feb., 10, 194S Aug 935 
surgical treatment ol 332 ca'es, 2945 
April, Z&S 

when to operate, 1945 April, 28S 
with stones, 1943 June, 655 
chronic noncalculous 1945 Aug, 933 
surgery m 1943 June, 669 
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Cardnom of Jejunum, prlaiary. JB4S* 
June, 713 

of lar>RX, 2944 Oct , 1038 
bryngtctoniy for, 1044 Oct , 1090 
bryngofissurc in, 1944 Oct , 1090 
roentgen treatment, 1944 Oct , 1015 
o! bp, 1944 Ort^ 1064 
premalignant lesions, 1044 Oct ,1064 
of lung, primary, 1944 Aug, 839, Oct, 
WOO 

of pancreas, 1944 Feb , 24 
diagnosis, 1941 June, 738 
bead radical pancreatoduodenal re i 
section for, IP44 Dee , 1370 ! 

resection in, «petial problems, 1943 
June, 753 

of penis, amputation and adenectomy 
for, 1944 Oct , 1216 
dinical study based on 103 cases, 
1944 Oct, 1311 
inatlnR factor, 1944 Oct , 996 
of prostate, ads'anced, subcapsuUr or* 
chidcctomy in, 2043 Oct, 1367 
symptomatic treatment, es-afuatfoo 
of methods, 1943 Oct , 1367 
bilateral orchectomy for, 1944 Oct, 
1208 

treatment corabmed surgical and 
borraonal, 7044 Oct, 1203 
present concepts 1944 Oct , 1198 
of rectum, 7043 feb,22t 
abdomlsoperuieat resection for, 
1943 Feb, 235 

decompression procedures, 1943 Feb , 
226 

i inoperable 1943 Feb., 244 


Caidnoma of stomach, bcmottliaee ic 
1944 Feb, 32 ’ 


.. v>t ucl, IVH 

radium plus deep oeefc dissection 

1944 Oct , 1052 

of Uterus, J044 Oct, 1179, 3043 Dec, 
1274 

combined irradiation and surgery in, 

1945 Dec, 1276 

dugnosis, biopsy of cervix in 1945 
June, 537 

vaginal smear m 1945 June 536 
550 

radium treatment, 1945 June 539 
roentgen treatment, 1945 June, 538 
539 

of vulva, 3044 Oct, 1272 
problem, focusing for surgeon and lay 
man, 3044 Oct., 931 

— J . t ^ -,t. ««*i r,^ 0S< 


supervoJtage {tnt rmSboa volts) 
3044 Dee, 1424 

statistical studies, setbods and value 
3044 Oct, 2255 
•yopesium on, 3044 Oct, "51 
Carduc. See also Utsrt 
patient, pregnancy In 1943 Feb , 33 
tamponade, 3043 April, 476 
Cardiospasm analysis of 25 conseeubve 
cases 1943 June, 82S 


primary, multiple, study of 106 cases, 
1944 Oct, 1022 

of stomach 3044 June, 611, 613, 3043 
Aug, 897 

cardiac end and terminal end of 
esophagus surgery of, 3044 
Feb, 75, 225 

removal by thoracolaparotomy, 
3044 Feb, 75, 230 
early, diagnosed as benign ulcer, 
1044 Feb , 60 

revealed by exploration, 1944 Feb , 
64 

extensive unrevealed by x ray, 1044 
Feb , 73 

castrectomy, subtotal, tecbnlc, 1945 
June 679 

total 1943 June, 902. 304/ Aug., 
003 

casltic resection for, 1943 Oct , 1259, 
1465 


Carotid ci\ emous smus fistula, 1943 Oct , 
Carpal bones, congenital lesions 1945 

developmental lesions 304/ Feb, 82 
dislocations, 1945 Feb , 92 
fractures, 304/ Feb 1 92 
ancient, 304/ F«b H 
injuries 304/ Feb.l 
Cam! Dakin treatment of nounds 19 5 
April 344 , , .ft, 

CanUage grafU 3044 April, 4M 

autogenous, 2044 Apnf 4^ 

Isogenous living 3044 Apni, 
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Colon, rwection, subtotal, for ulceratiTC 
colitis, 1S4S Apnl, 304 
right portion, Mikuhci resection of, for 
carcmoma, 1943 Oct, 1269 
resection of, JP4J Aug, 1121 
'urgerj of, ‘ucanjlsulfathiarole in, 
Mikulicz operation replaced by end- 
to-end anastomosis mlh, 1944 
Feb , 238 

sulfonamide prophylaxis in, 1943 
Aug, 1158 

Colonna operaUon, JM4 Aug, 752, 753, 
760 

Colostomy, ileotransverse, m ulcerative 
colitis, 1944 Feb , 221 
in caranoma of anus and rectum, 1944 
Oct, 1156 

of colon, 1944 Oct , 1137 
inguinal, 1?4J Aug, 1128,1129 
polyps m 1944 June, 512 
sigmoid, for caranoma, 1943 Feb , 231 
transverse colon, for caranoma, 1943 
Feb, 229 

Colotomy for polyps of colon, 1^-M Feb, 
168, 169 

Colove*ical fistula m di\erticuUU3, 1944 I 
Feb , 183 

Columella nasi, reconslmctioa of, J94S ; 

Aug 877 I 

Combat zones, care of injured id, 1943 
Dec, 1667 

Common duct, exploration of, inudeoce, 
J943 June, 699 
indications for, 1943 June, 694 
stone, m biliary tract isease, 1943 
June, 640 

strictures finding lower end of cut 
common duct In, IP4J June, 7U 
Comphcations postoperative, symposium 
on 1944 June, 491 
Concussion, cerebral, 1943 April, 397 
injuries, initul treatment, 1943 AprO, 
403 

Comng of cervix, 1945 June, 452, Dec, 
1303 

Conjunctiva, laceration*, 1943 Apr3, 
407 

Constipation due to bed rest, 194S AprQ, 
43S 

postoperative 1943 Oct , 1067 
Contractures dcatriaal, of axilla, elbow 
joint and knee correction of, 1943 Oct , 
1229 

Contusions of artene*, 1943 April, 36S 
ofche«twaH 1943 April 476 
of heart IP43 April 454 
Conv3le<cencc bed rest in undeMrabTc ef 
fect« 1943 April, 437 
deconditioniDg and reconditioning in, 
1943 Apnl 442 

Conrulsjons under anesthesia, 1943 June, 
640 


Convulsive seizures after head ihjurie*, 
1943 April, 415 

Cooper's ligament herniotomy, 1943’ Oct , 
1279 

Cord, cutting, m labor, 1943 Feb , 76 
prolapse of, 1943 Feb, 54 
Cornea, transplantation, 1943 Apnl, 409 
wounds, 1943 Apnl, 407, 409 
Coras, Soft, 1943 AUg , 1052 
Coronary heart disease, gallbladder disease 
and differentiation, 1943 June, 660 
thrombosis, postoperative, J944 June, 
406 

Corpus luteum cyst, 1943 Feb , 7 
Cough m chest disea«es, 1943 June, 
316 

postoperative, 1944 June, 503 
Courvol<ier*slatt, JWJ June, 640 
Craniocerebral injuries, 1944 Dec, 1444 
Cranioplasty, tantalum, 1944 Nov, 1457 
Cretin, hyperthyroidi«m developing m, 
194) June 672 

Crisis, post thyroidectomy, 1944 June, 
496 

Cro««n)atcbing test, common errors fa, 
194) Oct , 1046 

Crucial ligaments, injuries, 1943 Apnl, 
500 

Cruciate bgaments, disturbances, 194S 
Feb, 122 

Crushing injunes of chest, 1943 April, 
476 

Crutchfield’s tongs m fractures of neck, 
1943 Apnl, 445 

Cfjmotherapy, clinical uses, 1945 Apnl, 
364 

Crypt, anal infected, 1943 Aug, 972 
Cryptococcosis, 1944 Oct , 1052 
Crystalloid solutions, u*e, in •bOck, 1943 
April, 331 

Cuff, inflatable for intratracheal tubes, 
1945 Aug , 805 

Curare as Rid to relaxation in anntbesia, 
1943 Aug , 735 

Cyclopropane anesthesia, dangers, 1945 
' Oct , 1078 

for thyroid surgery, 1943 June, 634 
m obstetrics, technic, 1943 Feb , 
59 

Cysts, mucous of rectum 1944 Aug 

nabothian, 1943 Dec , 1301 
ovarian, indications for operation, 1943 
Feb, 7 

pancreatic, 1944 Feb , 25 
retention, of cervix, 1945 Dec , 1301 
•emilunar cartilages, 1943 April, S03, 
3i3 

Cystostomy, suprapubic in neurogenic 
Madder, 1943' Dec, 1507 
Cyfumyc®*’® reticulo endothelial, 1944 
Oct , losa 
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Enttro-ultrine fistula, case lepoit, ISHS. 
June, 542 

Entropion, ocatrlcial, 1944 April, 363 
Fphednnc, use, in «pinal anesthesia, 1944 
Dec, 1332, 1385, 1387 
Fpicanthus, acatrfcial, 1944 April, 3S6 
Fpicomljbr fmtures in ehjdtcn, i94S 
Fell, 67, 71 

Epidural abscess penicillin In, IMl Dec, 
1392, 1396 

EpiRastnc hernia, Ijipe of suture in repair, 
2P« Aur,1177 

Epitepsy frorn cerebral trauma, 1943 
Apn), 39S 

Epinephrine, use, m «pinal anesthesia, 
1944 Dec, 1382 138S 
Epiphyseal separation distal, o! radius or 
ulna, JC45 Feb , 91 

Eplsiotomy, cj dopropane for, 1943 Feb , 
62 

local inriltratioa anesthesia for, 1943 
Feb, 154 

Epithchoma ol hp. 1944 Oct , 1064 
Freotrate In threatened abortion, 1943 
Feb^ 33 

Erosion of eersu, 2W/ Dec^ 1301 
Erysipelas, surcical, 2945 Oct , 1206 
Erythroblastosis foetahs, 1943 Dec. 1480 
Rh factor and 1944 Aug, 827, /W 
Dee 1430 

Er> throe) tea, di'cardcd, appliotton in 
bums, 1943 April, 319 
powdered, as dressings Cot sv-ounda and 
ukrn, JP44 Au;g,8)4 
re»uspcndcd, itansfunon of, fil4J Aug , 
, 7S8 

I u<e in obstetrics and gynecoloEy.lW/ 
Dec 1469 


mediastlnitis complicating, 1944: June, 
578 

Eyopbssus, arcinoma, a«sociated with 
diserticulum 1943 Jure, 707 
supervoitace roentgen therapy, 1944 
Dec, 1429 

injuries, 1943 April, 485 
instrumentation of mediastirdtis com 
plicatmg, 1944 June, 578 
terminal end, and cardiac end of stom- 
ach, CBronoma of, surcery In, 1944 
Feb , 225 

thoracic, carcinoma of, 1944 June, 654 
Estes’ operatfon for sterility, I94f' Dec, 
1346 

Estradiol dipropionate in trealmcnl of 
acnous thrombosis, 1943’ Oct , IIW 
Fstiocens, effect on uterine contractions, 
1943' Dce^ 1452 
in Btnenorthea, 1943 June, 561 


Eatrogens, in functional utenae bleeding 
1943 June, 563 
sn menopause, 1943 June, 564 
in preopcrative cate of thyroid patient, 
194!- Oct^ 1145 

Ml threatened abortion, 1941 Feb, 31 
therapeutic rote, in gynecology, 1943 
Feb, 113 

with proRestetone in habitual abortion, 
1943 Dec, 1324 

Fstrone in unne, assay, 2943 June, 847 
Fiber anesthesia for thyroid surgery, 1943 
June, 635 

open-drop, dangers, I943' Oct, 1072 
rectal, in obstetnes, 1943 Dec , 1361 
with otyeen and nitrous oxide, 1945 
Oct . 1072 

Etbviene anenheda for thyroid sorgrry, 
1943 June 634 

E\tision of cervix t94S‘ Dec, 1302 
Ewms's ‘arcoma, 1943 Aug, lOW, 2944 
Aug , 76R 

Fxtrtivs in physical disabilities, 1943 
April. 431 

quadriceps, 1943 Feb, 133 
Fxophlhalmle goiter See ffy^erf iiyrcnaiim 
Exopblbalmos, hyperthyroidism aad. 
2P43 June. 769 

rxuadurat hematoma, 2944 Dec.wJ 

Fxlra-ocubr mu'tles, itijunes, 1943 April, 
438 

Eitraprritoneal resrction with temporary 
eithcter colostomy for cancer et colon 
below splenic flexure, 1943 Aag.JUo 

Fctremities, amputations. See Arnett 
lions 

fibroxarenma, 1944 OcU lUO 
infections os’cmheltoing, rrfnseralion 
In, 7P43 Feb, 206 

injuries, amputations m lo, 

1943 April. 534 , 

refncfTstion method in, 1943 April, 

loner, phlebothrombo'is of, 19fS- Aprd. 

prostheses 1943 April 391 
lensory distribution of ncr'f ^ ' 

1944 June, 727 ^ 

surgery of, in diabetes, 394 < 


dommji liJp.-, * ,„g 

, to5»p, IMJ- 'll'.’” , ,,, 
iicfcrtion eJf 7943 Apn. 

p».lralmE, M) Apr* 
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E>c, ui^ynes, ndiatjon, J94S Apnl, 410, 
411 

war chemical, iWJ April, 410 
'ocket See Orhl 

nontramnatmng, 1943 April, 424 
Ejelids, adhesions, latermarginaJ, technic, 
JP44 April 3S2 
burns, iW Aprfl, 428 
defects in, 2P44 Apnl, 364 
defornuties, 1943 Dec., 1610 
demutiUs, 1943 April, 428 
e\ecsion of, cicatnaal 2944 • Apnl, 356 
foreign bodies in 1943 Apnl, 428 
hemorrhage into, 1943 Apnl, 42? 
uijunes, 2P4J* Apnl, 424 
lacerations, 1943 Apnl, 430 
lower, lacerations of, from internal 
canthus downward and outward 
1944 April, 3S6 

new, ctcatioB of, Hughes’ technic, 1943 
Apnl, 436 

%ertical ^ortcoing deformities, plastic 
and reconstructive surgical correction 
1944 Apra, 348 


Fact etlra oral injections of, for anes 
the«u, 1944 Apra, 4S3 
lesions, whole skin remo\*3l and replace 
meat in 1943 Oct., 144S 
pam m, 1945 June, 702 
P4ralj'sw, Lodge’s operation, 1943 Oct , 
143 S 

pigmented nevi of, 1943 Aug , 1059 
•urgery about, ane«thesia for, 2P44 Dec, 
1467 

tissue loss extensive, 1943 Dec., 1611 
war wounds early treatment, 2943 Oct, 
1458 

FaUopian tubes, patency, Rubin test for, 
194 J Dec, 1341 

plastic operations on, 194S Dec 1346 
racial and nonfasaal sutures results of 
Use in hernial repair, 2943 Aug, 117? 
Fasaotomy for heraiated nucleus pulposus, 
1943 Aprn 467 

Fat embolism as operative nsk, 1945 
Oct , 1024 

pulmonary, postoperativ e, 1945 Oct , 
1199 

Fear control in management of labor and 
dch\-cr5,3W Dec., 1352, 1374 
lecal fistula, postoperative, 1945 Oct, 
1160 

Feolith of rectum, 1944 Aug , 90S 
Feet See Foot 

Femoral epiphysis, capital dipping of, 
painful hips due to, 1943 Aug 953 
hemfa, Cooper’s ligament bermotomy 
for, 1943 Oct , 1279 
Dtjc of suture m repair, 1943 Aug.. 
1177 


Femoral vein, ligation of, 1945 Oct., IIS.1 
in prevention of pulmonary cm 
bobbin 1945 Oct 1312 
phlebothrombosis of 1945 Apn! 32S 
Femoro ihac thrombophlebitis 1944 
June, 541 

Femur, fractures compound coraminutcd 
in war, 2943 Dec 1640 1643 1645 
fixation b> Townsend and Gdbihn 
plate 1943 Dec 1623 
ned. fresh subtrochantenc o'teotomy 
for 1943 Feb 211 
Smith Petcr'cn nail in 1943 Apnl 
520 

UBunited treatment 1944 Aug. 7S1 
nonunion m 2944 Apnl 42^ 426 
*hafl Stader reduction 'plint in 
1942 Dec 1560 

trun«hsion screws and plate m, 1945 
Feb, 101 

lower third amputations at 1943 April 
550 

Fever, causes of, following abdominal op 
erations, 1944 June 554 
post^lenectomy 1944 June 556 
Fibnn foam as bmiestaDc 194$ April, 
341 

Fibre adenoma of stomach, 1944 June, 
607 

Fibroids of uterus 1945 Dec,!2S! 

hysterectomy for, subtotal, 1945 
June 473 

total objections to 1945 June 481 
indications for operation 1943 Feb, 

irradiation therapy, 1945 Dec , 1308 
Fibroma of ovary renew of 22 cases 
1945 June 490 

of rectum submuco*aJ, 1944 Aug., 907 
Fibromyomas of uterus, 1945 Dec, 1281 
irradiation therapy , 1945 Dec^ 130S 
Fibrosarcoma of bone 2943 Aug^ 1021 
of extremities, 1944 Oct., 1220 
Fibrosis uten, irradiation therapy, 1945 
Dec J30S 

Fibrothorax, 1944 Dec 1416 

Fibula fractures, beaded wires in, 1945 


Feb, 179 

Stader splint In, 1943 April S99 
Film cemented ■'Lm grafts, 1944 April, 251 
Fingers aetjuued defects, plastic surgery, 
1943 Aus., IWl 

consenital deformities, plastic surgery, 
1943 Aujr 1036 
snapping 2944 Aug,7S0 
Finsterer’s operation 2944 June 621 
Fissure, anal 1943 Feb , 2SS 265, 1945 

FistulV aMominal wall, in diverUculitis, 
2P44 Feb., 183 

anal 1943 Feb 255. 283, 1945 Aug, 
978 
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Fistula, aiteriovcnoua traumatic, 1943 
Oct, 1377, Dec, 1S28 
biliary, internal, «pcimaneoui, J943 
June, 717 

summary of 23 cases, 1943 June. 
720 

postoperative, 20^3 Oct, 1163 
bronchopleural, 1944 Dec, 15M 
caroUd-cavemous sinus, 1943 Oct, 
1390 

colovcsical, in diverticulitis, 1944 Feb , 
1S3 

duodenal, po«topcrati\e, 1945 Oct, 
1161 

entero uterine, case report, 1945 June. 
542 


in paralytic ileus, 1944 June 573 
(ndiatiODS in traumatic surgery, 1943 
April, 333 

routes of, 1?^^ Auff,7S0 
substances employed, 1945 Aug , 754 
A to “poor risk" patients, 1945 April, 

r 551 

Fluorescence analysis of carcinogens 
1944 Oct , 1250 

studies in carcinoma, 1944 Oct , 1245 
Foot amputations, 1944 April, 445 
immersion, 1943 Dec , 1670 
plastic surgery, 1943 Aug , 1050 
subtalar joint lesions 1945 Feb , 136 
Footboard Haglund, application, 1945 
Feb , 149 

Forceps delivery, local infiltration anes- 
thesia for, 1943 Feb , 154 
rupture of uterus in, 1945 Dec, 1417 
obstetrical common types, 1945 Dec, 
1445, 1446 

conditions for, 1945 Dec , 1442 
fundamental principles, 1945 Dec, 
1437 

indications for, 794/ Dec, 1441 
use and abuse of 1945 Dec 1436 
Willett, in placenta praevia, 1943 Feb 

Forcipiiation operation 7P44 April 455 
Forearm, acquired defects, pla‘tic repair, 
1943 Aug , 1043 
amputations, 1943 April, 543 


Forearm, anatomy, 1945 Feb 48 
fractures, both bones, 1945 Feb , 48 
near wrist, 1945 Feb , 9i 
treatment, 1945 Feb , SO 
bodies in appendix, 7944 Feb, 
*15 

in eye, 1943 April, 403 417 
in eyelids, 7943 April 428 
in peritoneum, 1944 Feb, llO 
left at operation, 7944 Feb, 116 
m war wounds. Locator finder, 1943 
April, 315 

problems presented by, 1944 Dec, 
1483 

Fracture dislocations of astragalus 7943 
Aug^ 995 

of carpal bones, 1945 Feb , 1 4 
of humerus, upper end 1945 Feb 40 
of knee, beaded snres in, 7943 Feb 189 
of neck, 7943 April, 391 
Fractures about nose and nasomaxilbry 
processes, 7943 Dee, 1607 
about wnst, 7944 April 430 
traction reduction, 7943 Dec 1613 
Barton's, 7943 Feb, 90 
bumper, beaded wires to 794/ Feb > 
181, 182 

Colies’, 7943 Feb, 87 
reversed, 1945 Feb ,89 
compound, closed plaster Jrwtmeat, 
pre‘cnt «tatus 7943 April, 423 
comminuted, of long bones « 

1943 Dee, 1637 
septic, 7944 April, 420 
Irratment m war injured, 7943 rw, 

epicoSylar, m ehndrtn, 1945 Feb , 67, 

bone defects Ap«’. 
malunlon, reparative problems m, 79« 

OTMaRcmcnt, m war, 7943 April. 317 
nonunion 7943 Aprfi 42 
and loss of bone substance P 
problems in 7944 Apnl 422 
of astragalus, old and new, 1943 Aug 

Of^lcaneus subtalar lesions due to 
1945 Feb 144 
ot carpal bones 794/ Feb , 1. 

ancient, 7943 Feb,59 

of elbow in fbUdren. 7943 
ot femur, compound ^ jg45 

war, 1943 oVteotomv 

neck, fresh subtrochanteric ost 

for, 1943 Feb , 

Smith Petersen nail m. 79 

T “ 

7943 Dec , 
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Fractures of femur, transfixjoa screws and 
plate in, 1945 Feb , 101 
of fibula, beaded wires in, 1945 Feb , 
179 

Stader splint in, 1943 April, S99 
of forearm, both bones, 1945 Feb , 48 
compound, in child, 1945 Feb, 
54 

grecnstick, 1945 Feb , 53 
near wnst, 1945 Ftb , 91 
open reduction and metal plate 
in, 1945 Feb, 55 
simple, 1945 Feb , S3 
with postoperative infection, 
1945 Feb , 57 
treatment, 1945 Feb , SO 
with nonunion, 1945 Feb , S6 
of hip, unumted, treatment, 1944 July, 
751 

of humerus, glenoid fossa, 1945 Feb , 
44,45 

anterior tun, 1945 Feb , 38, 39, 


lower Up, JP45 Feb, 42, 44 
greater tuberosity, 1945 Feb , 43 
headsplitting, 1945 Feb , 45, 46 
lateral condyle, in children, 1945 
Feb , 67 

le«cr tuberosity, 1945 Feb , 43 
lower end, intercondylar, T- or Y*, 
in children, 1945 Feb , 76 
medial epicondyle, in children, 1945 
Feb , 71 

aupracondylar, in children, 1945 
Feb . 61 

upper end , 1945 Feb , 28 

cla«sification based on etiology of 
trauma, 1945 Feb , 28 
marginal injuncs, 1945 Feb, 43 
three fragment, 1945 Feb 30 
two fragment, 1945 Feb, 35 
of leg beaded wires in, 1945 Feb, 174 
of long bones, compound comminuted, 
in war, 2943 Dec, 1637 
phting tccbnic, 1945 Feb, 99 
of malar bones, 1945 Dec , 1609, 1944 
April 340 

of mandible, skeletal fixation in, 1944 
Apnl, 381 

of navicular bone 1945 Feb , 8, 93 
of olecranon m children, 1945 Feb , 76 
of orbital run, depressed, 1944 April, 


340 

water inflated balloon in, 1944 
April, 343 

of os calas involving arucular surfaces 
1945 Feb , 161 

Stader splint m 1943 Feb , 291 
of patella beaded wires in, 1945 Feb, 

nf^radms head and neck, in children 
tP45 Feb, 74 


Fractures of radius, lower end, 1945 Feb , 
87 

styloid process, 1945 Feb , 90 
with fracture of ulna, 1945 Feb , 48 
of nbs, 1943 Apnl, 476 
of scaphoid bone, carpal, 1945 Feb , 93 
comminuted, with dislocation of 
semilunar bone, 2945 Feb, 97 
of scapula, 1944 April, 431 
of skull, 2943 Apnl, 380, Dec , 1628 
compound, and tbeir management, 
1944 Dec , 1337 

Frazier head cap in, 1944 Dec , 
1340 

initial treatment, 1945 Apnl, 404 
operative treatment, 1945 April, 
406 

sterile petrolatum gauze pack in, 
1944 Dec , 1337 
depressed, 1944 Dec , 1450 
of spine, 1943 Apnl, 439 
of talus, subtalar lesions due to, 2945 
Feb , 1S3 

of tibia, compound commumted, m war, 
1943 Dec, 1638 

external tuberosity, 1943 April, 506 
plateau, open reduction, beaded wires 
in, 2945 Feb, 187 
plating in, 1945 Feb , 99 
posterior malleolar, beaded wues in, 
2945 Feb , 189 

shaft, Stader splint m, 2945 April, 
599 

treatment, comparative study of 
methods, 2945 Aug, 967, Oct, 
1298 

spine, 1943 April, SOI 
transfixion screws and plate in, 1945 
Feb , 102 

of ulna, coronoid process, 2945 Feb , 79 
styloid process, 1945 Feb , 90 
with dislocation of radial head, plat- 
ing in, 2945 Feb , 99 
with fracture of radius, 2945 Feb , 48 
of rysoma, /94S Dec, 1608 
physical reconstruction in, 1945 Apnl, 
420 

Smith’s 1945 Feb , 89 
supracondylar, in children, 1945 Feb , 
61 

symposium on 2945 Feb , 1 
Frazier head cap m compound injuries of 
skull, 1944 Dec , 1340 
Freckles, malignant, 1944 April, 326 
Froin’s syndrome, 1944 Aug , 899 
Frost bite, 1943 April, 366 
Functional education m rehabilitation 
1945 April, 374 

Fundu'ectomy for fibroids 1945 Dec 
128S 

Funnous infections «imul3ting malignmt 
disease, 1944 Oct , 1044 
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timinculosis, penlallm in, JP44 Dec, 
1295 

Fusion of spine, postoperali\e manage* 
ment, J944 June, 599 


GuLBLAODot, a'piration of, 1044 Feb » 7 


disease, 1944 Feb, 5 
coronary bcart disease and differen 
tiation, 1043 June, 650 
diagnosis 1043 June, 654 
and management, J94i Aug , 929 
pain of, simulated by pain due lo 
intrasplnal tumor, 1944 
Aug , &9j 

of allergic origin, 194J June, 
859 

postoperathe medical treatment, 
1043 June, 654, 657 
drainage of, in acute eholeo slitis, 1044 
Feb 12 

faulty visualization or nonvisuahzation 
of, surgery fn cases of, 1043 June, 
669 

hydrops, 1043 June, 855 
operations statistical Rvieiv, Lahey 
Clinic, 1043 June, 644 
small stones in, with patent cystic duct, 
1043 June, 697 

Gallstones See also ChoUlilhiasti 
complicating duodenal ulcers, 1943 
Aug, 895 

incidence age and set, 294^ Aug, 951 
* silent,” 2945 June 641,648 
Ganglion of wrist, 2945 Feb , 82 
Ganglionectomy, lumbar s>mpa(betic, 
1043 Oct 1327 

Gangrene cutaneous chronic progressive, 
postoperative, 104S Oct I20S 
diabetic refrigeration in, 2945 Feb, 202 
gas See Gas gangrene 
streptococcal, hemolytic, 1043 Oct , 
1207 

Garres sclerosing nonsuppurative osleo 
myelitis 2944 Aug , 762 
Gas bacillus infection following biliary 
surgery, 1044 June, 551 
gangrene, 1043 April, 350, 1043 Oct, 
1222 

pains, postoperative, 1943 Oct , 1067 
Gastrectomy, subtotal, antecohe Polya 
method, for long walsted thin per- 
sons 1043 Oct 1410 
diet following 1044 Dec , 1358 
for carcinoma of stomach, 104S’ 
June, 679 

for duodenal ulcer, 1043 Oct 1594 
for gastric hemorrhage, 1044 Feb , 39 


Gastrectomy, subtotal, for peptic ulcer 
1044 Feb, 58, June, 620 
jejunal ulcer following, 1044 June, 
624 

preoperative and postoperative care 
1044 Dec, 1356 

retrocobc Polya method, for obese pa 
ticnts, 1043 Oct , J40S 
total, 2945 Aug , 905 
for carcinoma, 2945 June 902, Oct, 
1259 


postoperative cate, 2944 Dec 1362 
compbcations, 104S Aug, 915 
•plenectomy with, 2945 June, 908 
technic with local anesthesia, 1943 
Oct , 146$ 

Gastric See also Slottiack 
juice, role in cipenmental production of 
peptic ulcer, 1043 Aug, 1091 
GasUitis, hemorrhage in, 1044 Feb , 31 
Gastroenterostomy, 1043 Aug , 899 
diet following, 2944 Dec, 1358 
for peptic ulcer, 2944 Feb , 58, June, 
620 

lejunal ulcer follow mg, 2944 June, 624 
preoperative and postoperaUve care, 
2944 Dec, 1356 

Gastromtcsiinal hemorrhage, causes, 2P« 
June, 675 

management 1944 June, 67S 
surgery, complications foUowinf, 2942 
Oct . 1155 

pre and posleperauve rare, 2942 

symposium on, 2944 Feb,l,JtmeW7 
Castrojejunal ulcer 194S Aug, 9^ - 

Castcojtjunocolic fistula, 2944 June, « 
oj^Talion for, 1044 June, 625, M6 
Gastrojejunostomy m resection ot pan 

1044 Dec 1300 

„ S««d05y a"'! 

2945 Dec , 1472 

1044 Dec, 1466 AuS.lOl^ 

Gbrl cell mr of bo«e, “ 

Gilchral's di ease Oct, ^ 

lo.crI.p.OTJM.f/'*’ 

GloSSnici ~«'a'8'"'' "" **' 

Dec, 1472 
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Goiter, adenomatous, 103 xedema and, 
194S June, 660 

exophthalmic See Hyperthyroidism 
inlrathoradc, 1945 June, 609 
subslernaJ, removal of, position of 
trachea before and after, 1943 June, 
781 

Gonadotropic therapy in amenorrhea, 
1945 June, 561 

Gonococcal cerxlcitls, 1945 Dec, 1299, 
1300 

peritonitis in children, 1944 Feb, 100 
Grafts, cartilage, 1944 April, 404 
skin See Skin gra/f j 
G raham Cole test, 1943 June, 656 
Gramicidin 1943 Aug, 1163, 1164 
clinical u«e, 1943 Aug 1165 
in mfected n ounds, 1043 April, 354 
Granuloma coccidioidal, 1944 Oct, 1056 
paracoccidioidal, 1944 Oct 10a4 
Granulomas mycotic, «imulaUng mabg 
nant disease 1944 Oct 1044 


• I 

384 

Gum acaaa in shock 1943 April, 341 
Gunshot ^\oundt of abdomen, 1944 Aug, 
865 

Gynecographj 1943 Feb 165 
G\ necologic «urgery anesthesia for, 1945 
June 530 

indications for, 1943 Feb , 1 
s>mpostumon 1945 June 473 
Gjnecology blood, blood deruatives and 
blood substitutes in 1945 Dec 1465 
local infiltration anesthesia in 1943 
Feb 143 

recent advances, s)Tnposium on 1945 
Dec, 1261 

*yinpo«iura on 1943 Feb , 1 
X ra> diagnosis in 1943 Feb , 163 

Haclum) footboard, application, J945 
Feb , 149 

Hair bearing scalp for repair of unilateral 
scalp defects 1944 Aug, 741 
Hairy moles, benign, 1944 April, 328 
Hallux x’algus, 1943 Aug , 1050 
Halter traction in spinal Injuries, 1943 
April 442, 444 

Hand amputations 1944 April, 443 
bums, 7943 Dec 1651 
cutaneous defects, 1943 Dec 1655 
rehabilitation in 7943 Dec 1651 
tendon and joint repair, 1943 Dec, 
1656 

conRcmtal deformities, plastic «urger>, 
1943 Aug, 1036 

injuries, amputations in, 7943 Apnl, 
537 


Hatsley’s angle plate, 7945 Feb , lOS, 106 
Ha>ncs Grtfiin splint in fractures of man- 
dible, 1944 April, 383 , 385 
Head injuries 7943 April, 377, Dec , 1627, 
7944 Dec, 1444 
air blast, 7943 Dec , 1592 
ba<^ ho'pital management, 1945 
April, 404 

complications, treatment, 1944 Dec , 
1453 

consulsixc seizures after, 1945 Apnl, 
415 

emergency treatment 1944 Dec, 
1446 

operative, 7944 Dec, 1450 
encephalography in, 194s April, 409 
epilepsy from, 1943 April, 395 
general hospital management, 1945' 
April, 408 

m/cctions complicating, 1944 Dec, 
1453 


or 

Dec, 1467, 146S 
Headache, 1945 June, 702 
and paTOx>smal h>T5etlcnsion before and 
after removal of pheochromocytoma, 
7944 Aug, 922 
postspmal, 7943 Oct , 1069 


35 

primary, b>perthxroidi«m simulating 
7943 June, 772 

failure, congestive, acute, postoperatixe, 
1944 June, 507 

operations on, anesthesia for, 1945 Oct , 
1081 

xiounds, 7943 April 483 


April 432 

Heels acquired defects plastic repair, 
1943 Aug, 1054, loss 

Hcidbnnk infant resusatator, 1943 Feb , 
SO, 81 

Heliotherapy, m physical disabilities, 1945 
Apnl, 434 

Hemaagio endothelioma chronic «cleros- 
ing o'teitis and, differentiation, 1944 
Aug, 76S, 778 

Hemangioma of skin, irradiation for, 1944 
Oct^ 1014 
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Hemangioma of stomach, 1944. June, 607 
Hematemesis, 1944 Feb , 29 
Hematoma, epiperiosteal, ossifying of 
knee, 194i Feb , 192 
extradural, 1944 Dec^ 14S1 
ossifying, traumatic, chrome scfcrosmg 
osteitis and, differentiation, 1944 
Aug^ 767, 776 

subdural, Aprff, 384,/W Dec 
1452 

Hemilaminectomy, bilateral, for rupture 
of fifth or fourth lumbar disk 1943 
Oct , 1350 

partial, for rupture of fifth or fourth 
lumbar disk, 1943 Oct 1340, 1349 
Hemiplegia, postoperative 1944 June,S06 
Hemo-antrum, 1944 April, 340 
Hemoglobin dilutions, parenteral use, 
1945 Aug , 257 

Hemolytic anemia congenital splenectomy 
for, 1944 June, 584 
icterus, splenectomy m 1945 Aug $34 
Hemoptysis In cheat disca<«, 1943 June, 
819 

Hemorrhage as operative risk, 194$ Oct , 
1018 

capillary, arre<t of, caaguIum*eootaet 
method for, 1943 Dec 1676 
control, in placenta praetia, 1943 Feb , 
49 

gastric, 1944 Feb , 29 
blood transfusions in 1944 Feb^ 35 
Indications for operation, 1944 Feb^ 
36 

gastTointestmal, causes 1944 June, 67$ 
management, 1944 June 675 
in carcinoma of stomach 1944 Feb , 32 
in gastritis 1944 Feb, 31 
m peptic ulcer, 1944 Feb , 30, 32, S3 
Dec, 1285 

in thoracic injuries 1943 April 477 
intracerebral, traumatic, delayed 1943 
April 389 

intracranial in head injuries 1944 Dec , 
1451 

in newborn 1945 Dec, 1477 
intrapcntoneal In nonpenetrating in 
juries of abdomen 1944 Aug, 8S$ . 
meningeal, in head injuries, 1943 Dec , ! 
1632 

obstetrical, 1943 Feb 91 
of pregnancy, 1945 Dec 1403 
plasma in, 1943 April 336 
postoperative, In abdominal surgery, 
1945 Oct , 1159 

in gastroduodenal surgery 1944 Dec , 
1363 

in jaundice, 1944 June 507 
postpartum 1943 Feb 91 1945 Dec 
1413 

management in home, 1943 Feb, S2 
po't«plencctomy, 1944 June 585 


Hemorrhage, post thyroidectomy 1944 

June, 491, JP4/ Oct, 1151 
management, 1943 Aug^ 1039 
retropentoneal, 1943 April, S7l 
in nonpenetratmg injuries of abdo 
men, 1944 Aug , 889 
shock^in, 1043 April, 327, 335, Aug 

subdural 1043 April, 384 
transfusions in, 7943 April, 327 336 
Itemorrhagic disease of newborn, vitamin 
K In, 1043 Feb , 82, 85 
purpura, splenectomy in, 1945 Aug- 
885 

Ifemorrhoidcctomy 1943 Feb, 275, 
1945 Aug, 975 

damp and rautery method, 1943 Feb^ 
282 

and suture technic, 1943 Feb 278 
ligature operation, 1943 Feb 276 
Whitehead operation, modified 1943 
Feb , 279 

Hemorrhoids }043 Tth, 253, 273, 1945 
Aug , 975 

external thrombosed 1943 Feb , 283 
IIemo*ta*i5 in thyroidectomy, 1945 June 
619 

new methods 1945 April 338 
Heroothorax, chrome, fP44 Dee, 1416 
open operation, technic, 1944 Nov^ 


1417 

traumatic 7944' Dee, 1413 
cheinolherapy, 1944 Dec , 1415 
Immediate treatment, 7944 Dec 1413 
teexpansion ti wounded lung, 1944 
Dec, 1414 

Hepann in postoperative venous throm 
bosis and pulmonary embohsm 7944 
June, 535 

In prevention of postoperative venous 
thrombosis, 7943 Oct, 1178 
nt niilmr.nf»rv embollSm 1943 Oct , 


xnd embohsm m 


1945 April 328 
tolerance te'l, 7943 Oct, 1178 
lepaUcojejunostomy, 7943 June 7U 
lepatltis, common duct exploration m 
1943 June, 698 

experimental influence of diet on 
lance to, 7943 Aug, 1102 
in biliary tract disease, 7943 June, 

infectious, transmission by blood trans 
fuMOn 7943 Oct 1055 
leredily cancer and 7W (kt 9 
femia femoral, 7943 OcC , 727 
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Hernia, inguinal, 1943 Oct , 1279 
repair ol, 1945 Feb , 220 
report of 1126 cases, JP4/ Feb, 219 
perineal, following resection of rectum, 
1944 June, 679 

repair of, fascial and nonfascial sutures 
in, results of use, 1943 Aug , 1177 
unusual, producing abdominal pam, 
1944 June, 731 

ventral, repair of, 1945 Aug , 868 ' 

Herniation of intervertebral disks, 1943 ' 
April, 463, Oct 133S 
rectal, two revealing cases, 1943 Feb, 
247 

Hernioplastic operation, Intraspbmctenc, 
1943 Feb , 247 

Herniorrhaphy, inguinal, technic, 1945 
Feb, 219 

Herniotomy, Cooper’s ligament tcchnic, 
1943 Oct, 1279 

Hiatus, sacral, roentgen visualization, dur- 
ing late pregnancy, 1945 Dec , 1391 
Hidradenitis suppurativa of axilla plastic 
«urgety, 1943 Aug, IW6 
High forceps operation, 1945 Dec , 1451 
Hip, amputations at or near, 1943 April, 
550 

arthrodesis, by means of tndanged nail 
and bone grafts 1943 Oct , 1412 
fractures unumted, treatment, 1944 
Aug , 751 

pamful in adult, etiology and treatment, 
1943 Aug, 946 
arthrodesis for, 1943 Oct , 1412 
Histiocytosis, reticulo endothelial 1944 
Oct 1058 

Histoplasmosis, 1944 Oct , 1058 
Hoarseness in chest diseases, 1945 June, 824 
Hodgkin’s disease, supervollage roentgen 
therapy, 2944 Dec, 1431 
Hofmeister resection for gastric hemor- 
rhage, 1944 Feb , 41, 42 
technic, modified, for subtotal TeseeliOD 
of stomach for carcinoma, 2P45 June, 
679 

Hoguet maneuver, 2943 Oct, 1285 
Holden’s technic of «alpingoplasty, 1945 
Dec, 1349 

Homans’ sign, 1944 June, S40, 1945 
April, 326 

Home obstetrics, 1943 Feb , 44 
Hormone treatment of caranoma of pros 
tate, combmed with surgery, 2944 Oct 
1203 

Housemaid’s knee, 2943 Feb 197 
Hughes’ technic for creation of new lower 
eyelid, 2943 April, 436 
Hubner test, 1945 June, 571 
Humerus, dislocations, upper end, recur 
rent, 2943 Feb, 14, 37 
fracture dislocation, upper end, 1945 
Feb , 40 


Humerus, fractures, greater tuberosity, 
1945 Feb, 43 

beadsplitting, 2945 Feb , 45, 46 
lateral condyle, m children, 1945 
Feb , 67 

lesser tuberosity, 1945 Feb , 43 
lower end, intercondylar, T or Y-, 
in children, 1945 Feb , 76 
medial cpicondyle, m children, 1945 
Feb , 71 

supracondylar, m children, 1945 Feb , 
61 

upper end 1945 Feb , 28 

classification based on etiology 
of trauma, 2943 Feb , 28 
margmal injuries, 1945 Feb , 43 
three fragment, 1945 Feb , 30 
two fragment, 2943 Feb, 35 
Hydroma, subdural, 2943 April, 388, 
2944 Dec , 1453 

Hydrops of gallbladder, 1943 June, 853 
Hyoscine See Scopolamme 
Hypermsulmism due to islet cell tumor of 
pancreas, surgical treatment, 1945 June, 
719 

Hyperpituitarism, hyperthyroidism and 
I 1943 June, 772 

I Hjrpcrlension, hyperthyroidism and, 1943 
June, 770 

in hyperthyroidism associated with 
acromegaly, 2944 Dec , 1365 
paroxysmal, before and after removal of 
pheocbromocytoma, 2944 Aug, 922 
recurrent, 1943 June, 777 
Hypctlensive toxemia of pregnancy, 1943 
Feb, 11 

Hyperthyroidism, acromegaly with, hyper- 
tension in 1944 Dec , 1365 
borderline, diagnosis, 2943 June, 767 
development m a cretin, 1945 June, 
672 

induced, 2943 June, 775 
pre- and postoperative are, 1945 Oct , 
1142, 1148 

primary, subtotal thyroidectomy for, 
ten to twenty year results, 1945 
June, 651 

thiouracil m preoperative preparation, 
1945 June, 645, Oct , 1145 
anesthetic considerations, 1945 
June, 628 

treatment, myxedema following, 2943 
June, 666 

Hypodermoclysis 2943 Aug, 750 
Hypogl> cemia, 2944 Feb , 16 
due to islet cell tumors, 2944 Feb , 
16 

not due to is’et tumors, 2944 Feb , 19 
Hypoproteinemia postoperative, 2P43 
Oct, 1097, 1098 

Hypoproteinemic surgical patient, ammo 
acid therapy in, 1943 June, 887 
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1944 Oct, 1183 

radical abdonunal, for caranoma of 
cervtT uteri, JW Oct , H9i 
subtotal, technic, 1945 June, 473 
supraxaginal, 1943 Feb , 67 
for fibroids, 1945' Pec , 1285, 1286 
total, abdominal, merits and a tecbmc 
for, fPfJ Dec, 1291 
for fibroids, 1945 Dee , 1285, 1287 
techmc, 1945 June, 473, 485 
\agmal, intrspcntooeal sulfonamide 
propb>laus in, 194J Aug, 1156 
llysterosalpingography, 1943, Feb, 176, 
1945 June, 572 

Icterus See Jaundice 
Ueitis, regional, diagno^, 1943 June. 
862 

surgical tnaRagcment and results of 
opieration, 2WJ June, 873 
Ilcosigmoidostomy In uiccrathe <obUs, 
1044 Feb, 221 

in ulcerative colitis, 1944 Feb, 214, 
216, June, 661, 1945 Apnl, 303 
divided type, 1944 June, 662 
double barreUype, 1044 June, 662, 
663 

Ileotransverse colostomy in ulceratise 
colitis 1944 Feb, 221 
Ileum, rupture of, 1044 Aug,&S6 
lleuf, adynamic, postoperative, 1944 
June 560 

rnsnagement, 1044 June, 568 
paralytic, m pentomiu in children, 
1944 Feb , 97 

postoperative, 104/ Oct, 1137, 1156 
Iliac vein phUbothrombosis of. 1945 
Apnl 325 

Immersion bbst lojunes, 1943 Apnl 
SS8 Dec 1596, 1670 

, • . TV- ’-cTO 


272 

technic 1945 April 278 
Incontinence overflow, in neurogenic 
bladder 1P4J Dec 1508 
Indigestion vague symptoms Significance, 
1943 June, 642 

Infants newborn, immediate care, JP43 
Feb 73 


Infections, acute, pcmallin in, 1944 Dec 
1294 * 

chronic, pemalliB in, 1044 Dec, 1298 

gramicidin m, 1943' Apnl, 354, Auc 
1165 

human bite, 104/* Oct, 1213 
in childhood, painful hips, due to, 104J 
Aug^ 947 

overwhelming, of extremity, refngera 
tion in, 2043* Feb, 206 
peniallm in, 1043 Apnl, 351, Aug, 
1171 

penhepatic and intrahepatic, postopera 
Uve, 1043 June, 730 
postoperative, 104/ Od,I202 
secondary, postoperative, 1044 June, 
506 

surgical, 1943 April 344 
InfrapateUar fat pad, lesions 1943 Feb, 
191 

Inguinal colostomy, 1043 Aug, 1128 
1129 

dissection m carcinoma of anus and 
rectum 1944 Oct,, 1156 
hernu, Cooper’s ligament henwotomy 
for, 2043 Oct„1279 
repair of, 104/ Feb , 220 
report of 1126 cases, 104/ Feb,, 219 
type of suture m repair, 1943 Aug 


Injuries, abdoiruual, 1943 April 556, 
1044 Auc 863 
nonpeaetraUng, 1944 Aug, 872 
penetrating, 1044 Feb, 79 Aug 
8W 

abdominolhoraac, 1043 Apnl, 485 
arteries, 1043 April, 353 
blast, 1043 April, 432 558, Dec , 1589, 
1670 

brain, 1043 Dec, 1627 
chest, 1043 April, 468 
duodenum, 1043 April, 562 
esophageal, 1043 Apnl, 485 
evtremities, amputations m relaHon «o 
1043 Apnl, 534 
refrigeration in, 104/ Feb, 192 
method in, 1043 Apnl, 553 
«yehds,1043 April 424 

Dec 1444 See also 
rehabililabon m 104/ Aptit,4C3 
heart 1943 April, 483 
Intestinal, nonpenetralmg W4 AOg, 

knee joint, 1043 April, 497 
large intestme, I04J April, 565 
hver, 1043 April, 567 



Injuries, li\er, nonpcoetrating 
Aug, 878 
orbit, ms April, 437, Dec , 1609 
pancreas 1943 April, 570 
rectum, 1943 AprQ, 566 
skull, compound, and their manage- 
ment, 1944 Dec, 1337 
small intestine, J943 April, 562 
spinal cord, 1943 April, 390, 452 
456 

spine, 1943 April, 439 
physical reconstruction in, 1945 AprO, 
42S 

spleen, 1943 April, 569 
nonpenctrating, 1944 Aug , 874 
stomach, 1943 April, 561 
noDpenetratiQg, J944 Aug , 832 
thoracic duct, 1943 April, 485 
wrist, J94J Feb , 1 

Insulin, dosages, m surgical patient, 1945 I 
Oct , 1028 I 

in diabetes pre and postoperative, I 
1943 June, 831, 832 
Inters crtebral disks, hermation, 1943 
April 463, Oct, 1335, 2944 
Apnl, 467 

as cause ol low back and sciatic 
pain, 1943 Oct, 1335, 1944 
June, 723, 726 

diagnosis, cautions in making, 1944 
April, 467 

infrequency of, as cause of back 
ache, 1944 April, 472 
Intestinal distention postoperative, 1944 
June, 560 

management 1944 June, 560 
prevention and treatnant, 1945 
Apnl 356 

obstruction, 1944 Feb , 146 
due to adhesions, 1944 Feb, 152, 
153, 158 

to carcinoma, 1944 Feb , 154 
tft dwert,v?ib.t\s, 1944 Feb , 
to gallstone, 1944 Feb , 155, June, 
648 

to scar tissue about appendectomy, 
1944 Feb , 156 

following operation for nonenterogen 
ous cyst of colon 1944 Feb , 148 
in children peritonitis secondary to, 
1944 Feb , 100 

postoperative, 1945 Oct, 1137, 1156 
Intestine acute, conditions of, diagnods, 
1943 June, 854 
large, Injunes, 1945 April, 565 
penetrating wounds, 1944 Feb , 87 
surgery of, sulfonamide prophylaxis 
in 1945 Aug, 1158 
rupture of, 1944 Aug, 883 
small injuries 1945 AprQ, 562 

motor mechanism, erpenmental stud 
les 1943 Aug^ III! 


Intestine, small, penetrating otinds, 1944 
Feb, 84 

preparation, for operation, 2945 Oct , 
1133 

trauma, shock produced by, 1943 Aug , 
1215 

Intra abdominal abscess postoperative 
1945 Oct , 1156 

Intracerebral hemorrhage, traumatic, de 
layed, 1943 April, 389 
Intracranial aneur^’sm, 1944 June, 700 
hemorrhage m newborn, 1945 Dec , 1477 
injuries, 1944 Dec., 1444 
Intrahepatic infections, postoperati\ e, 
1943 June, 728, 733 
Tntramarrow injections, 1944 Aug , 802 , 
1945 Aug, 752, 767 


1943 Feb , 247 

Intraspmal tumor, pain produced by, 
simulating pain caused by gallbladder 
disease, 1944 Aug , 893 
Intrathoracic goiter, 1945 June, 609 
Intratracheal mtubaUoD,2944 Dec., 1468, 
1945 June 632, Aug , 796, 808 
tubes 1945 Aug., 802 
inflatable cuff for, 2945 Aug , 805 
Intravenous administration of Sutds, 2945 
Aug , 750 

alimentation in paralytic ileus, 1944 
June, 573 

anesthesia, 1945 Aug , 788 Oct., 1076 
for gynecologic surgery, 1945 June, 
530 

for operations on perineum, 2945 
Aug 865 

premedication, 1945 Oct , 1063 
with rectal for plastic surgery, 2944 
April 471 

Intubation in endotracheal anesthesia 
1944 Dec, 1468 

I in postoperative intestinal distention, 
, 1944 June, 568 

j intratracheal, 1945 June, 632, Aug, 
796 808 

1 nasal 1945 Aug , 810 

I oral, 1945 Aug , 818 

I Intussusception, 1944 Feb, 203 
I Iodine administration, myxedema from 
I 1945 June, 666 

I preoperati«, m thyroid surgery, 2945 
I Oct , 1144 

therapeutic test for hyperth>TOidism, 

I 1943 June, 776 

I Iontophoresis m lymphedema with ulcera 
tion of leg, 1945 AprQ, 336 
Irradiation See also ^oenigen and 
Radiunu 
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Jrrad)a{/on of malrpnanf fncJanomis of 
&kin J944 April 334 
Isinglass, parenteral u<e, 1945 Aug , 756 
Islet tutaor of pancreas with hyperinsulin 
is™, surgical treatment, 1945 June, 719 

jACOBAEps pneumonolysis in pulmonary 
tuberculosis, 1945 April, 2S5 
Jaundice, common duct exploration in 

1943 June, 695 

bemolytfc, «pfenectomy in, 1945 Aug, 
884 

hepatocellular, differential diagno^u, 

1944 Dec, 1374 137S 

Jaundiced patient, preparation for opera 
lion 1943 June, 673 
Jaws, lower, surgery of local anesthesia 
for, 1944 April, 482 
osteomyelitis of 1944 April 392 
trauma and 1944 April 399 
upper, «urgery of, local anesthesia for, 

1944 April, 481 

Jejunal feeding, postoperative 1944 
Dec,13S7 1358 
ulcer, 1944 June, 674 
JeJunojeJunostomy In resection of pan* 
<rres* 1943 June, 759, 760 
Jejunostemy feeding postoperative, 1944 
Dee , I3S8 1359 

jejunum, carcinoma, primary, 1945 June, 
713 

rupture of, 1944 Aug. 835 
Joints, mjunes, old painful hips due to 

1943 Aug 954 

repair, m burns of hand, 1943 Dec, 
1656 

Jugular vein etternal, venipuncture, 1944 
Aug 80J 

Internal, venipuncture, 1944 Aug, 
802 

KeilER operation for bunion 1943 Aug, 
1048 

Keratitis e lagophthalmos, 1943 April, 
412 

neuroparalytica, 1943 April, 4I2 
Keratosis of lip, precancerous 1944 Oct 
106S 

Kidney, atrbunck, pencalltn in, cffecis 

1945 Feb, 210 

disease, operative risk and, J945 April, 
3S6 

ectopic, 1944 Aug , 934 
function impaired m bladder neck ob 
struction, 1945 Oct , 1033 
infection following abdominal surgery, 

1944 June, 556 

operations on pre and postoperative 
care, J945. Ort, 1117 
pelvis, and ureter, duplication of, J944 
Aug, 910 

penetrating wounds 1944 Feb , 87 


Kidney, stones in, 1945 April 307 Sec 
also Calculi, renal 
Kfcnbock’s disease, 1945 Feb , 96 
Knee, anatomy, 1945 Feb , 112 
articular cartBage disturbances JP4> 
Feb^ 128 

ckatncial contractures, correction 1945 
Oct, 1229 

derangements, surgery of, 1943 Fel 
181 

disfocations, 1943 April, 501 
extensor apparatus, rupture of, 1943 
April 504 

fat pads, disturbances 294/ Feb , 132 
fracture-dislocations, beaded wires m 
3945 Ffb,189 

infrapatellar fat pad le*ions, 1943 Feb 
191 

injuries, 1943 April, 497 
internal derangements, diagnosis and 
treatment, 1945 Feb„ 111 
ligamentous injuries, 1945 Feb I9S 
Apnl, 499, 500, f94/ Feb, 122 
looee bodies in, 294J Feb, 194 Apn! 
SM 

ov'‘if>lng epipcnostral hematoma, 1943 
Feb, 192 

osteochondritis dissecans 1945 Feb 
128 

osteochondromatosis 1945 Feb 133 
semilunar cartilage le'ions 1945 Feb, 
188, AprD, SOI, 503, 504, 507, 1945 
Feb, 114 

tumors, 1943 Feb„ 199 
Koch’s pressure dres'ings in bums 1943 
April, 58S,Ocl, mi . , , 

Kondoleon operation, modified for lyrnph 
«fcma Hifh ulceration of le? 1945 
April 336 ,, TT k 

Knda approach to knee joint 1943 Feb 

Knikcnberg operation 2P44 Apn' 455 
Kurirok Miller test, 1945 June S69 

Labor amnesia in methods used for 
1945 Dec. 1359 
analgesia and anesthe'ia in 1943 

Jesrdat.394} 
in home, 2943 Feb 4? 
rectal ether for, 294/ Dec 
conduct of, m cardne patient, 194 
Feb, 41 

in home, 294/ Feb 45 
continuous caudal Aug 

Aug 1196, Dec, 1566,2943 

841, Dec 1363 13M ,373 

«pinal anesthesia in 294/ 
control of pim and fear in 
2352 

cyclopropane ane‘ 

59 


to t»3 
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Labor, deli\ery room set up during wat- 
Umc, 1043 Feb , 133 
hazards contributing to fetal and ma 
lemal mortality and morbidity, 194S 
Dec, 1352 

local infiltration anesthesia for, 1943 ' 
Feb, 153 ! 

pam relief m, 104S Dec , 1352, 1355 ' 

relative popularity of methods, I 
194S Dec, 1358 
premedication, 1945 Oct , 1063 
uterme contractions during, tocographic 
observations, 1945 Dec^ 1425 
Laboratory aids in diagnosis of adrenal 
tumors 1943 June, 845 
Lacerated nerves at wnst, repair of, 1943 
April, 489 

Lacerations, cervical, 1945 Dec, 1305 
of artenes, 1943 April, 360 
of birth canal, repair, cj dopropane for, 
1943 Feb , 62 

local infiltration anestbesu for, 
1943 Feb , ISa 
of brain, 1943 April, 390 
of che«t wall and lungs, 1943 April, 
479 

of eyebds, 1943 April, 430 
of heart, 1943 April, 484 
of sphincter am complete, repair of, 
1945 June, 517 

Lacrimal sac extirpation of, m traumatic 
dacryocystitis 1944 April, 354 
Laminectomy, bQateral, for rupture of 
fifth or fourth lumbar disk, 1943 
Oct , 13SQ 

for intervertebral disk lesion, 1944 
April, 470 

for lymphomas of spinal epidural space, 
1944 Oct , 1241 

partial for rupture of fifth or fourth 
lumbar di«k, 1943 Oct 1340, 1349 
Langcnbeck's operation for deft pabtc, 
1944 Apnl, 371 

Lapidus operation for bumon, 1943 Aug » 
1048 

Lar>ngcal nerve recurrent, injuries at 
thyroidectomy, 1945 Oct., 1150 
paralysis after thyroidectomy, 
1944 June, 496 

Larv'ngectoniy for caranoma, 1944 Oct , 
1090 

Laiyngofissurc for caranoma, 1944 Oct, 
1090 

l.ar^ncoscope in«ettion of 1945 Aue., 
S15 

Lund>, 1945 Aug 805 
1 arynv, caranoma, 1944 Oct., 1089 
roentgen treatment 1944 Oct, lOlS 
l.ateTal ligaments injunes 1943 April, 
499 

I.ec amputation* 1943 April 545 
artifiaal 1945 April, 391 


Leg, fractures, beaded wres in, 1945 Feb , 
174 

pam m, 1945 June, 70S 
swollen, chssifiation and treatment, 
1945 April, 334 

ulcers, plastic surgery, 1943 Aug, 1056 
\ems phlebothrombo'is of, 1945 Apnl, 
325 

Legg Perthes disease, painful hips due to, 

1943 Aug, 951 

Leiomyoma of rectum, submucosal, 1944 
Aug., 907 

of uterus, 1945 Dec., 1281 
Leiomyosarcoma of stomach, 1944 Feb , 
67, June, 612 

Lens, mjunes, 1943 AprQ, 420 
Leukoplakia of tongue, piecancerous, 
1944 Oct, 1064 

of vTilva, precancerous, 1944 Oct , 1174 
Lewisohn needles, 1945 Aug , 768 
Ligamentous injuries of knee, 1943 Feb , 
19S,196,Aprfl,499,S00, JP45 Feb, 122 
Ligamentum flavum, hypertrophy of, 

1944 April, 473 

Ligation of femoral vem, 2P4; Oct, 1183 
Limbs, artificial, 1944 Apnl, 447 
Limbus glesoidahs, bucket handle injury, 

1945 Feb, 39 

Lip, caranoma, 1944 Oct, 1064 

prtmahgnant lesions, 1944 Oct , 1064 
lapoma of stomach, 1944 June, 607 
of rectum, submucosal, 1944 Aug, 907 
Lithiads, renal, 1945 AprD, 307 See a1*o 
Calevlt, renal 

Liver disease, operative risk and, 1945 
April, 354 

infections in and about, postoperative, 
I 1943 June, 728 

mjunes 1943 April, 567 
I penetrating wounds 1944 Feb , 85 
I rupture of, 1944 Aug , 878 

wounds, coagulum-contact method in, 
I 1943 Dec., 1675 1682 

Livms, daily, ph>*5ical demands of, test 
I for ability to meet, 1945 AprD 377 
i Lobectomy for broniiectasis, 2943 Dec, 
I 1545 

1 for lung abscess 1945 April 247 
I for pulmonary tuberculosis, 1945 April 
I 267 

in rnodem war surgery, 294J Dec , 1545 
I Local anesthesia See Anesthesia, local 
tis'ue metabolism 1943 Apnl 552 
Locator foreign body finder, 1943 April 
I 315 

Lodge’s Icchmc for relief of deformity 
from faaal pal'y, 1943 Oct, 1438 
Loo*e bodies in knee joint, 1943 Feb, 194 
April, 504 

Lorand tocograpb, 1945 Dec , 1425, 1426 
Low forceps or low midforccps operation, 
1945 Dec, 1446 
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Ntrycs, peripheral, repair with tantalum 
wire and foil, tP4J Dec, 1491 
Nervous disorders, traumatic, JP-lJ* April, 
539 

system, central, infections of, penicillin 
m, 1044 Dec , 1389 
effects of trauma on, 1943 April, 377 
Neuralgia, facial, 194S June, 7tD 
glossopharyngeal, 1944 Aog, 959 
Neurectomy, intercostal, in pulmonary 
tuberculosis, 1045 April, 259 
presacral, postoperati« results, 1945 
June, 518 

Neoroarculatory asthenia, h)7Xrtbyro«f 
isro and, 1943 June, 767 
Neurofibroma of stomach, 1944 June, 

6or 

Neurocenlc * . 


399 

Neurosurgeon, role, m treatment of pain, 
1945 June, 702 

Neurosurgery, anesthesia for, 1944 Dec. 


Nett bom hetnorrhagic di‘ea«c Mtamln K 
in 1943 Feb, 82 85 
Immeduile care, 1943 Feb 75, 1945 
Dee. 1475 

resuscitation of, 1943 Teh 55, 7S 
Nicotinic acid for poor ri'k patient, 1945 
Apnl 352 

Nitrous oside anesthesu (or thyroid sur- 
gery, 1945 June 633 
Nodules submucosal, of rectum, 1944 
Aug, 903 

Nonunion in fractures 1945 Anril 423 
reparative problems In, 1944 April 
422 

Nose columella rcconstroetion of, 1945 
fvag 7.77 

fractures 1943 Dec 16o7 
saddle 1944 April 407. 410 
s^at ln3\iTies 1943 Oct 1463 
Novocain block for relief of chest waU 
pain, 2944 Dec 1412 
Nucleus pulpo'us ruptured 2943 April 
394 463 

Nwpercatne lechmc for ‘pmal anesthesia 
1045’ June, S13 

Nutritional requirements of medical pa 
Uents 1945 Aug 743 
of sureieal patients 1945 Aug, 746 

Obstitrical hemorrhages, 1943 Feb 91 
Obstetrics, amnesic agents and methods fa 
1945 Dec, 1359 


Obstetrics, blood, blood derivii v.. — \ 


spinal anesthesia in, 4P45 Dee, 1373 
control Of pain and fear in, 1945 Dec 
I1S2 

Qcfopropane anesthesia in, techme, 
1943 Feb , 59 

delivery room set up during uaftime 
1913 Feb^ 133 
fa home 1943 Feb , 4S 
local infiltration anesthesia m, 1943 
Feb . 143 


Rh factor fa, 1944 Aug^ 825 


Feu, 26 

Ollcomenorrbea, IrestaieDt, 1945 


June, 


Operations, compbcslfons of, symposmin 
on, 2944 June, 491 
gelatin solution intravenously as sup 


Ophthalmia. s>Tnpathetlc 1943 AprQ 422 
Opiates, preopcralhe U't, 1944 u« 
1377. 1584 1385 
Oral ^e Month 
Orbit, Injuries, J943 April, 437 
obliteration partial or tomplrtt. 1943 

eia^^ttoSs, 2943 Ort . 1461. Dec, 

OiWtJftim depressed fracture of 1944 
Apnl 340 

water inflated balloon m. 
OrehrrtomfbnMml !•) 

SUtoC'ulM m . tooetd 

Orr TSSnt”' Swo"-'! Ir.n™ .1 

tion in, 1945 hpn) 3 
pb«lcal rrconstrv«‘Utt “ 

swcwr»n«''>“±'' aA' 

rcpiratlic proMemi in ^ 

■'“S'”” 
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Os calcis, articular surface, fractures in- 
volving, Feb, 161 
fractures, Stader reduction filiation 
splint in, 1P43 Feb , 291 
Os'ifymg epipenosteal bematorna of knee, 
1943 Feb, 192 

Osteitis deformans, chronic sclerosing 
osteitis and, differentiation, 1944 
Aug, 767 

fibrosa cystica, chronic sclerosing osteitis 
and, differentiation, 1944 Aug, 768, 
777 

sclerosing, chrome, differential diagnosis, 
1944 Aug , 762 
report of cases, 1944 Aug , 770 
treatment, 1944 Aug , 769 
Osteochondritis dissecans of knee, 194S 
Feb , 128 

painful hips arising from, 1943 Aug , 
964 

of knee joint, 1943 Feb, 194 
Osteochondromatosis of knee jomt, 1943 
Feb, 194, 2945 Feb , 133 
painful hips due to, 2945 Aug, 954 
Osteogenic sarcoma sclerosing, chronic 
sclerosing osteitis and, differentiation I 
2944 Aug , 766 774 | 

tumors, 1943 Aug . 1019 
0*teoma of skull, removal, diced cartilage 
grafts for repair of depression, 1944 
April, 414 

OsteomyehUs of jaws, 1944 April, 392 
trauma and, 1944 April, 399 
penicillin m, 1944 Dec , 1298 
Osteosynthesis, extra-articular and articu- 
lar, in ununited fractures of hip, 1944 
Aug , 754 

Osteotomy, suhtrochantenc, for fresh frac 
ture of neck of femur, 2945 Feb , 
211 

Otorrhea m bead injuries, 2944 Dec, 
1457 

Otto pelvis, painful hip arising In, J945 
Aug , 953 

Outlet forceps operation, 2945 Dec , 1445 
Ovary, fibroma, review of 22 cases, 194S 
June, 490 

hormones, therapeutic role, 2945 Feb , 
113 

transplantation, for sterfiity, 1943 Dec , 
1346 

tumors, diagnosis, laboratory aids, 1943 
June, 847 

indications for operation, 2945 Feb , 
7 

Oxidized cellulose as hemostatic, 1P4S 
April, 342 

Oxygen therapy in head mjuncs, 1944 
Dec , 1447 

in postoperative intestinal distention, 
2944 June, 572 

in wound shock, 1943 April, 325 


Pacsukc of uterus in postpartum hemor^ 
thage, 2945 Feb , 93 
Padgett dermatome, 2944 April, 251 
Paget’s disease of bone, chronic sdezosin^ 
osteitis and, differentiation, 2944 
Aug , 767, 775 

of male breast, 1944 Oct ,1118 
Pain, abdominal, in diabetics, differential 
diagnosis, 2945 Oct, 1031 
of allergic origin, 2945 June, 857 
unusual hernia producing, 1944 June, 
731 

in chest diseases, 2945 June, 820 
inguinal, as early manifestation of blad 
der neck obstruction, 1944 June, 
715 

produced by mtraspmal tumor simulat 
mg pain caused by gallbladder disease, 
1944 Aug , 893 

relief of, m labor, 1943 Dec i^l352 
use of morphine neostigmine for, 
1944 June, 718 

soalic, with particular reference to 
lumbosacral jomt and intervertebral 
1 disk syndrome, 2944 June, 723 
treatment, role of neurosurgeon m, 

1943 June, 702 

Nlsceial, with skin manifestations, 1943 
June, 858 

Pamful hips m adults, 2945 Aug , 946 
Palate, delt, congenital, correction of, 
1944 April, 370 

Pancreas, adenoma, hypoglycemia due to, 

1944 Feb , 16 
carcinoma, 2944 Feb , 24 

diagnosis, 1943 June, 730 
in jaundiced patients, 2945 June, 
742 

m nonjautidiced patients, 1943 
June, 739 

cyst, 2944 Feb, 25 
head, adenocarcinoma of, radical pari, 
creatoduodenal resection for, 1944 
Dec, 1370 

islet tumor with hypennsulinism, surgi- 
cal treatment, 1945 June, 719 
penetrating wounds, 1944 Feb , 87 
resection, one stage, 1943 June, 759 
special problems in, 1943 June, 753 
two-stage 1943 June, 757 
surgery of 1944 Feb 16 
tumors diagnosis, 1943 June, S47 
Wounds, 2945 AprQ 570 
Pmcreatic fistula, avoidmg, in rc'ection «>( 
pancreas, 1943 June, 760 762 
postoperative, 1945 Oct , 1162 
tissue, benign, in stomach, 1944 June, 
610 

Pancreatico duodenal resection for car 
anoma of pancreas 2945 June, 758 
Pancreaticoduodenectomy, one stage, 2945 
June, 759 
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rancreaticohepatic s>ndrome, Feb, 
27 

PancreatUu, acute, 1944 Feb^ 30 
hemorrhagtc, 1944 Feb, 20 
interstiual (edematous), 1944 Feb, 
21 

common duct etplorabon in, 1943 
June, 693 

in bibary tract disease, 1943 June, 640 
Pancreatoduodenectom> , radical, for 
adenocarcinoma of head of pan 
creas, 2P-M Dec, 1370 
for carcinoma of ampulla of Vater 

1944 June. 640 

Pantopon, preoperative use, 1945 Oct, 
1058 

uith scopolamine in labor, 1945 Dec, 
1360 

Paracoccidioidal granuloma, 1944 Oct, 
10S4 

Paraffin spray in burns, 194i Oct , 1240 
Para!deh>de, oral and rectal, for amnesa 
in hbor, Dec, U63 
Paralysis of serratus anterior muscle, bo- 
lated 1945 Feb, 21 
Paralytic ileus 1944 June f60 
Parasacral anesthesia in obstetrics 1943 
Feb 160 

Parathyroid gland, tumors diagnosis, 
laboratory aids, 1943 June, 846 
tetany, /W Oct. list 
Parascrtcbral block for relief of chest wall 
9 iin, 1944 Dec, 1412 
in postopcratise venous thrombosis. 

1945 Oct. 1185 

lumbar injection m acute thrombo 
phlebitis 1943 June 837 
sympathectomy in chronic thrombo 
phlebitis 1943 June, 840, 843 
m thrombophlebitis, 1944' June, 538 
Parkin=on’s disease hyperthyroidism and 
1943 June 773 

Parotitis acute postoperative, manage 
ment 1944 June, 603 
pyogenic, postoperatIvT, 1945 Ocf , 
1225 

Parednne, use in ‘pinal ane«lhesi3 JM4 
Dec 1382, 1385 1387 
Patella articulating surface, fraefun* of 
1943 April 508 
chondritis 1943 Feb , 194 
chondromalacia, 1945 Feb 129 
dislocations 1943 April, 505 514, 

1945 Feb, 131 

evasion indications for, 1943 April 
506 515 

fractures beaded wires in, 1P4S Feb , 
186 


Pelvic abscess following abdominal sur 
gery, 1944 June, Ss6 
tondiUons, acute, diagnosis, 1943 June, 

Infections, indications for operaboa 
1943 Feb , 8 

phlegmon or abscess following perfora 


Dec, IJll 

venous thrombosis 1945 Oci, 1174 
Pelvis pain m, 1945 Jnnf, 70S 
renal, and ureter, duplication, 1944 
Aug, 910 

Peniallm, 2P4J Aug, 1163, 1170 
clinical uses, 29-fJ Aug, 1171 
in alxeess of lung 1945 April, 243 
in acute infections 1944 Pcc^ 1294 
in brain abscess, 1944 Dec , 1389 
in bum infection, 1943 Dec , 1S78, 1579 
in central nervoos system infections 
1944 Dec. 1389 

In chronic infections, 2P-f4 Dec, 1298 
in compound fracture of femur, 1943 
Dec, 1643 

in dental infection in Addison’s disease 

1944 June, 593 

in epidural abscra 1944 Dec, 1392, 
1396 

IB gonorrheal cervicitis, 2P45 Dee,13X 
in hemothorax, 1944 Dec- 1416 
in infected wounds, 2943 April, 351 
in post traumatic meningitis, 1944 
Dee., 1454 

in surgery, JW4 Dec, 1290 
in thoracic empyema, 1944 Dec , 1498 
in traumatic meningitis, 1944 Dec 
1393, 1398 „ 

methods ol administration, 1944 Dec 
1290 , 

mixture with local anesthetic, use oi 

1945 Aug, 775 
toxicity, 2944 Dec, 1294 

Perns camnoma, amputaUon and a«n 
ectomy for, 1944 Oct 1216 
clinical study based on U* cases 
1944 Oct, 1211 ^ 

melting factor, 1944 Oct 
Pentobarbital preoperative v 


194^ 


Oct , 1060 , 

sodium anesthesia duration of, KUbo 
of vitamm B to 2P43 
with scopolamine m labor, 1 

Pentothal sodium anesthesia 2945 Aug., 

m plastic surgery, 2944 
fn thyroid surgery, 2945 
Peptic ulcer 2944 Feb. 50 . 2945 Aug, 
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Peptic ulcer, bleeding, J944 Feb , 30, 32, 
S3, Dec, 128S 

chronic, surgical management, 1944 
June, 618 

experimental production, role of gas 
trie juice in, 1943 Aug , 1091 i 
Finsterer’s operation, 1944 June, 621 ' 
gastro entero'tomy for, 1944 June, 
620 

intractable, 1944 Dec, 1287 
obstruction in, 1944 Dec , 1284 
perforated, 1943 June, 8S3, 1944 
Feb.Sl, Dec, 1282 
review of 96 cases, 194S Aug, 918 
postoperative management, 1944 
June, 630 

preoperative prevention, 1944 June, 
630 

recurrent, 1944 June, 623 
gastrojejunocolic fistula complicat 
mg, 1944 June, 62S 
subtotal gastrectomy for, 1944 June, 
620 

surgical aspects, 1944 Dec , 1282 
that does not respond to medical man 
agement, 1944 Feb , S6 
Perforation in diverticulitis, 1944 Feb, 
180 181 

of peptic ulcer, 1943 June, 8$3, 1944 
Feb, SI, Dec, 1282, 2P45 Aug , 918 
Perianal abscess, 194S Aug , 978 
Periappendiceal abscess, 1944 Feb , 137 
phlegmon, 1944 Feb , 133 
Pericarditis, suppurative, acute, peniallin 
10 , 1944 Dec , 129S 

Pendiverticular abscess, 1944 Feb , 181 
Perihepatic infections, postoperative, 1943 
June, 728 

Permeal exasion of carcinoma of anus and 
rectum, 2944 Oct, 1155 
hernia following resection of rectum, 
1944 June, 679 

repair of ruptured membranous urethra 
1944 Dec, 1403 

Permeo abdominal shotgun wound from 
dose range with multiple injuries to 
viscera, surgical treatment wnth recov- 
ery, 1944 Aug^ 952 
Perineorrhaphy, technic, 194S June, 514 
Perineum, operations on, anesthesia for, 
194S Aug , 858 

Peripheral nerses, repair with tantalum 
wire and foil, 1943 Dec , 1491 
Pentcndimtis, chronic nonspecific 1944 
Aug , 780 

Peritoneum, foreign bodies in, 1944 Feb , 
110 

left at operation, 1944 Feb , 116 
Peritonitis, appendicitis, 1944 Feb , 101, 
115 

gonococcal, 1944 Feb , 100 

in infancj and childhood, 2944 Feb, 93 


PentOBiUs, peniailin m, 2944 Dec, 1295 
pneumococcal, primary, 1944 Feb , 99 
postoperative, 2945 Oct , 1154, 1214 
m gastroduodenal surgery, 1944 
Dec , 1363 

secondary to intestinal obstruction, 
1944 Feb , lOO 

streptococcal, primary, 1944 Feb , 98 
sulfonamide prophylaxis, 1943 Aug , 
1144 

use of ‘ sump” dram m, 1944 Dec , 
1316 

Pcs valgoplanus, static, 194S Feb , 136 
Petrolatum gauze pack treatment of com- 
pound injuries of skull, 2944 Dec, 
1337 

Pbarmacological basis for preoperative 
medication, 2944 Dec , 1377 
Pharynx, carcinoma, roentgen treatment, 
1944 Oct , lOlS 

, Pheochromocytoma, surgical removal, 
headache and paroxysmal hypertension 
I before and after, 2944 Aug , 922 

I T _ Bin 


bed rest as cause, 1945 April, 437 
of femoral and iliac veins, 1945' April, 
325 

postoperative, anticoagulation therapy, 
2944 June, 534 

thromhophlebiUs and, 1945 Oct, 1174 
Phlegmasia alba tjolens, 1945 June, 602, 
Oct 1175 

1>U» f „ , » « 


June, 848 

Phosphorus burns 1943 Oct , 1253 
Phrenic her\c surgery m pulmonary tu- 
berculosis 1945 April, 258 
Physical demands of daily life, test for 
abiLty to meet, 1945 Aprd, 377 
fitness, appraisal of 2945 April, 445 
meaning of, 1945 Apnl, 443 
relation to health, 2945 Apnl, 444 
mediane disabilities amenable to, 2945 
April 431 

m rehabilitation program, 1945 April 
427 

therapeutic agents of, 1945 AptH, 
431 

reconstruction m orthopedic disabihties, 
1945 April, 418 

Physiologic states, acute, with abdominal 
sjmptoms 2943 June 855 
Pigmented nc\i of face and neck, 2945 
Aug, 1059 

tumors of «calp i943 Aug, 1071 
Plies See Iltmorrhotds 
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Pineal tumors, diagnosis, laboratory aids 
IWJ June, S46 

Pincaloroa, 1!>43 June, 799, 800 
Pirogon’s osteoplastic amputation. IMS 
April, 549 

Pitocin, effects on ttferuie contractiotia, 
J94S Dec, 1432 


gland, tumors, diagnosis, laboratory 
aids, JM3 June, 84S 
myxedema, IMS June, 671 
Placenta praevia, IMS Feb, 97, JMS 
Dec^ J4ll 

management in home, Feb, 49 
premature detachment, 1M3 Feb , 102, 
JMS Dec, 1412 

management m home, JMS Feb , 52 
retained, with hemorrhage, iM3 Feb , 
96 

roentgen vijualitation, JMS Dec, 1394 


&fld gynecology, IMS Dec , 1471 
estimation of amount required, IM3 
April, 337, Oct , 1236. Dec , 1576 
fractions, as hemostatics, JMS April 
340 

m bums, JM3 April, 329, S78, Oct 
1235 Dec, 1576, 1M4 Aug, 79^ 
estimation of amount required, J944 
Aug , 804 

m hemorrhage, JM3 April 336 


,1. J, i»pUi, JJl 

substitute, gcbtin solution as 1M4 
Dec 1300 

use of, m obstetrics and gvnecology 
!(>4S Dee, 1470 


repair of scalp wounds JM4 Dec 
1456 

surgery, anesthesia for, principles, S044 
April 474 

as related to war surgery, JMS Dec , 
1603 

department of, in military hospitals, 
1M3 Dec, 1603 


Plastic surgery, pedicle flaps choice of 
1944 Dec, 1472 

practical application to extremities 
1M3 Aug , 1030 


Pneumococcal pentomtis, primary, in chi! 

dren, JMS Feb^ 99 
Pneumonectomy for bronchogenic car 
emoma, JP44 Aug^ 847, Oct , 1100 
for lung abscess, IMS April, 247 
for pulmonary tuberculosis, IMS 
April, 267 


Pneumonia, bed rest conlnbuting to 
JMS Apty, 438 
pemoUin in, 2P44 Dec, 1795 
postanesthetic 7944 June, 51$ 
postoperative, IP44 June, SIS, IMS 
Oct, 1019, 1196 

Pneumonitis, postoperaUve, 2944 June 
515 

Pneufflonolysis, closed or Jacobaeus, m 
pulmonary tuberculosis, IMS April 
255 

open, jn pulmonary lubeiculosis, 194J 
April. 255 

Pncutnoperiioneum. Itansabdonunal, IMS 

Pneumoroentgenography, 2943 Feb , lii 

Pneumothorax, artihoal, 

thoraeic surgery, IMS Oct , HW 
bibteril in pulmonary tuberculosis 
analysis of 52 cases, IMS April 
4SS 

closed, in pulmonary tuberculosis, 2945 
Apnl, 253 , , 

in chest injuries, 2943 Aptdj^478^ , 


Polya method of gastric resection anie 
colic, for duodenal ulcer u' 
longwaisttd thin Persons 
JP43 Oct , 1410 , , _ 

retrocolic. for 
obese paUents, SM3 Oa ,14 
Polydactyhsm, plastic surgery, IMS Aug, 

Pol^enorrhea, treatment, IMS J'®c 
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Polyps, cervical, 1945 Dec , 1304 
in colostomy, 1944 June, 512 
of colon, 1944 Feb , 161 
colectomy for, 1944 Feb , 169, 170 
electrocautery removal, 1944 Feb , 
16S 

sigmoidoscopy In, 1944 Feb , 167 
of stomach, 1944 June, 607 j 

deeve resection in, 1944 Feb , 72 
Pontocaine, dosage, 1943 June, 685 i 
Pontocaine dextrose technic for «pinal 
anesthesia, 1945 June, 532 
Poor risk patient, pte- and postoperative ' 
cate, 1945 April 350 
Popliteal bursitis, 1943 Feb , 196 
Porro operation, local infiltration anes ' 
thesia for, 1943 Feb ISS 
Portal vein, throtobophlcbitia of, 1945 
Oct, 1175 

Postanginal sepsis, 1945 Oct , 1210 
Postconcussion neurosis, 1943 April, 399 
syndrome, 1943 Aprfl, 397 
Posterior ocapul position, management, 
1945 Dec , 1448 

Postoperative care m chest surgery, 1945 
Oct, 1106 

in gastric and duodenal surgery, 1944 
Pec , 1353 

m gastrointesUnal surgery, 7945 Oct, 
1130 

in thyroid surgery, 1945 Oct , 1142 
in urologic surgery, 1945 Oct , 1115 
of “poor risk' patient, 1945 April 
350 

complications, diagnosis, 1944 June, 
502 

from IntenasCs point of Vitw, 1944 
June, SOI 

list of, 1944 June, 503 
symposium on, 1944 June, 491 
infections 7945 Oct 1202 
pulmonary complications, 1945 April, 
357, Aug, 868, Oct, 1190 
requirements of protein, 1945 Oct 
1096 

sedauon, 7945 Oct , 1057 
Postpartum badcadic 1945 Dec , I3i4 
hemorrhage, 7945 Feb , 52, 91 , jp45 
Dec , 1413 

Postural drainage in compound fracture of 
femur, 7945 Dec 1645 
of lung abscess 7945 Apnl, 243 
Prccancerous lesions, 1944 Oct, 9S8 
Pregnancy, backache in 1945 Dec , 1313 
caranoma of cervix comphcating, 1945 
Dec , 1272 

ectopic 1945 Dec, 1411 
hemorrhage of, 1945 Dec, 1408 
hypertensive toxemia of, 7945 Feb, 11 
in cardiac patient, 7945 Feb , 35 
last trimester, rupture of uterus fa re 
port of 105 cases 1945 Dec, 1414 


Pregnancy, late, roentgen vnsuabzation of 
sacral hiatus during 7945 Dec, 1391 
uterine contractions durmg tocograpbic 
observation, 7945 Dec, 1425 
Pregnenmolone m threatened abortion 
1943 Feb , 29 

Preiser’s disease, 7945 Feb , 94, 95 
Premature infants, care of, 1945 Dec 
1478 

Preoperative care m biliary tract surgery 
1943 June 678 

in chest surgery, 1945 Oct , 1106 
in gastric and duodenal surgery, 1944 
Dec , I3S5 

in gastrointestinal surgery, 1945 Oct , 
1130 

in thyroid surgery, 7945 Oct , 1142 
in urologic suigety , 7945 Oct, 1115 
of ‘ poor nsk” patient, 1945 April 
350 

medication, 7945 Oct , 1057 
pharmacological basis for, 1944 
Dec, 1377 

Prepatellar burMtis, 7945 Feb , 197 
Pre«acral neurectomy, postoperative re 
suits 194s June, 518 
Pre«poadylolistheii$, 7944 June, 725 
Pre<sor drugs, use, during ‘pinal anes 
thesia, 1944 Dec , 1382, 1385 1387 
Pressure dressings m burns* 1943 April, 
585 Oct , 1241, 1354, Dec , 1580 
Procaine block of lumbar sympathetic 
ganglia 7945 Oct , 1322, 7944 June 
545 

Proctoclysis 7945 Aug, 750 
Proctologic surgery, anesthesia for, 1944 
Dec , 1466 

Proge«terooe in amenorrhea, 1945 June 
560 

in functional uterine bleeding, 1945 
June, 563 

in threatened abortion, 1943 Feb 26 
with estrogen in habitual abortion, 7945 
Dec, 1324 

Prolapse of cord, 7945 Feb , 54 
of rectum complete operative repair 
1943 Dec 1697 

of uterus Manchester Fothergill opera 
tion for 7945 June, SOI 
Watkins Wcrthcim interposition op 
eration 7945 June SOS 
Prostate carcinoma, advanced subcapsu 
lar orchidectomy in, 1943 Oct , 
1367 

symptomatic treatment, evaluation 
of methods 1943 Oct, 1367 
bflateral orchectomy for, 7944 Aug , 
943 Oct , 1208 

supervoltage roentgen therapy, 7944 
Dec 1429 

treatment, combined 'urgical and 
hormonal 7944 Oct^ 1203 
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Prostate, caranoma, treatment, present 
concepts 1944 Oct, 1198 ■ 

obstruction, imtuinal pain as early | 
manife<tation, 1944 June, 715 
operation for, prc- and postoperative 
care, IW Oct, 1123 
tumors diacnosis laboratory aids, 1943 
June, 8J8 

Pro'tatectomy for carcinoma, combined 
with hormonal treatment, 1944 
Oct, 1203 

following abdominoperineal surgery, 
1944 June, 588 

ProsUeraine m postoperative intestinal 
distention 1944 June, 571 
Prostatitis with bladder neck obstruction 
impaired renal function in, 194S Oct , 
1033 

Prostheses, lower eriremity, 194S April 
391 

upper crtrcmityi I94S April 392 
Prosthetic considerations In amputations 
of sTiriQUS types 1943 April, 383 
ProstiRtuine In amenofthea, 1943 June, 

with morphine for relief of pain, evalu 
ation 1944 June 718 


prescntion and management, 1944 
June. 51S 

edema, bed rest contributing to, 194S 
Apnl, 439 

postoperatisc, 1944 June 507 
embolism as operative risk, 1943 Oct , 
1020 

due to bed rest, 1943 April 437 
in pelvic surgery 1943 June, 601 
postoperative, 1943 Aug, 873, Oct, 
3197 ... 

anticoagulation therapy, 1944 
June S34 

oresention and treatment, 1943 
Aug,B74, Oct 1167,1185 
prevention 1943 Oct 1304 
wnous ligation in disadvantages, 
1P44 June 534 

fat embolism, postoperative, 1943 Oct , 
1299 

Purpura hemorrhagic, splenectomy m, 
1943 Aug , 885 

Itaoobocytopemc. Idlop.W, a>IO><c 


Push back operation in cleft palate, 1944 
April 375 

IVlephlcbitis, suppurative, in acute ap 
pendicitis, 1944 Feb, 141 


P>un3, stenie, primary, 1943 June, 896 

Quaosiccps ejercises 1943 Feb , 133 
Quccken«tedt test, 1944 Aug , 899 


April 432 , _ 

Radiation injuries of eyes, 1943' Apnl 
411 ^ 

Radioulnar dislocation, 1943 Feb , 90 
Radium cardnogemc activity, 3944 Oct., 
986 

treatment of acute postoperative par 
otitis 3944 June, 605 
of benign uterine conditions, 194S 
Dec, 1306 

of carcinoma, dosages 1944 Oct 

of anus and rectum 
of cerMX 1944 Oct. 1016 
ms June. 539. Dec, 1260 
©I bp, 3944 Oct, 1072 
of prostate, 2944 Oct, 1209 
olsWin 1944 Oct. ion 
of tongue, 1944 Oct 1082 
0( nterln. body, K« Dac, IW 
of fibroids o! uUnts 2945 Det 

of roalignant malanom:!!, 
vonS’ applicator double croaa arm 
Radi”* aSbyS* japaiaboo dual 

faartmaa'*h’aad*'and neat, m cbndtaii 

1545 Fab M 
lower end 1943 Feb , 87 
poauatopm <»« ''P’;^ '.i*' 
Jlvfoid process Feb 

vslth fracture of ulna 

lt,« of bone aob.t.n» «ta>lu» 
«placetwtvt, /PA^nl. 365 

Raynaud s syndrome, 2 W WW, 

Re^nditioning m convalescence, 

April 442 . j iP4t 

Rectal anesthesia ether, J 
Der 1361 
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Rectovaginal fistula, repair of, 194S: June, 1 
S16 I 

Rectum, adenoma, 1944 Oct , 1143 I 

anatomy, 1943. Feb , 2S6 
caranoma See Carctnoma oj reclum 
squamous cell, 1944. Oct , llSl 
herniation, two revealing cases, J943 
Feb , 247 

nodules, submucosal, Aug, 903 
prolapse, complete, operative repair, 
1943 Dec, 1697 

resection of, for ulcerative cobtB, 294S 
April, 30S 

perineal hernia following, 3944 June, 
679 

surgery of, preoperative preparation, 
1943 Feb, 260 
wounds, 1943 April, S66 
Recurrent laiyngeal nerve, injuries at 
thyroidectomy, 3945 Oct, IISO 
paralysis after thyroidectomy, 1944 
June, 496 

Refrigeration anesthesia, 1943 Apnl, 375 , 
1944 Dec, 1326 

for amputation, 1945 Feb , 193, 19S 
analysis of S3 cases, 1944 Dec, 
1330 

cooling machine, 1945 Feb , 193 
in burns, 1945 April, 367 
in trauma of extremities, 1945 Feb , 192 
method in arteriovenous aneurysm, 
1943 Oct , 1380 

m extremity injuries, 1943 Apnl, $S3 
miscellaneous uses, 1945 Feb , 200 
surgical and therapeutic, principles of, 
1945 Apnl, 361 

Regional ileitis, diagnosis, 1943 June, 862 
surgical management and results of 
operation, 1943 June, 873 
Rehabilitation, defimtion, 1945 Apnl, 427 
functional education in, 1945 Apnl, 374 
in head mjurics 1945 April, 403 
of amputee for gauiful hvelihood, 1945 
April, 382 

procedures of, 1945 April, 376 
program of, agencies cooperating in, 
1945- Apnl, 428 

physical medicine In, 1945 Apnl, 427 
services included in, 1945 Apt d, 429 
symposium on, 1945 April, 371 
Renal See also Kidney 
Resection of colon for carcinoma, 1943 
Feb , 232 

of right portion of colon, 1943’ Aug, 
1121 

Respiration, establishing, in newborn, 
1943 • Feb , 75 

paradoxical, 1943 April, 472 
Re«piratory failure, postoperative, 1945 
Aug , 869 

Rest m bed, prolonged, undesirable effects, 
1945 Apnl, 358, 437, 444 


Resusatation of newborn infant, 1943 
Feb , 55, 78 

Retention cysts of cervix, 1945- Dec , 1301 
Reticulo endothelial cytoraycosls or his- 
tiocytosis, 1944 Oct, 1058 
Retrodisplacement of uterus, 1945 Dec , 
1319 

Rctropentoneal cellulitis, phlegmonous, 
postoperatUc, IP45 Oct, 1216 
hemorrhage, 1943 Apnl, 571 
Retroversion of uterus, indications for op- 
erations, 1943 Feb , 3 
Rh factor, 1944 Aug , 822 

and erylbrobJastosjs foetalis, 1944 
Aug, 827 

in blood transfusions, 1945 Aug , 
823, Oct, 1047, Dec, 1468 
in obstetrics 1944 Aug, 823, Dec, 
1468, 1480 

testing for, 1944 Aug , 823 
Rhinorrhea in head injuries, 1944 Dec, 
1457 

Rib cartilage grafts, 1944 April, 406 
Riboflavin for “poor risk” patient, 1945 
April, 352 

Ribs fractures, 1943 Apnl, 476 
Risk, operative, conditions affecting, 1945 
Oct, 1015 

Roentgen diagnosis of carpal injuries, 
1945 Feb , 6 


of bone tumors, 1943 Aug , 1015 
of carcinoma of colon with acute ob- 
struction, J944 Oct, 1132 
of cholelithiasis, 1944 Feb , S 
of intrathoracic goiter, 1945 June, 
615 

of paralytic ileus, 1944 June, 564 
of regional ileitis, 1943 June, 865 
of ^inal cord tumor, 1944 Aug , 899, 
Oct , 1237 

examination in skull fracture, 1943 
Dec, 1635 

locaUzation of placenta, 1945- Aug , 993 

rays carcinogenic actnity, 1944 Oct, 
986 

treatment of acute postoperative par- 
otitis, 1944 June, 604 
of benign uterine conditions, 194s 
Dec, 1306 

of caranoma, dosages, 1944 Oct , 
1003 

of anus and rectum, JP44 Oct, 1158 
of breast, 1944 Oct , 1015 
of cervix, 1944 Oct, 1016, 1191, 
1945 Dec, 1269 
of lip, 1944 Oct , 1072 
of male breast, 7944 Oct, 1120 
of prostate, JP44 Oct, 1209 
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Roentgen treatment of caranoma of skm, 
1944 Oct, 1013 

of uterus, fW Oct, 1183, JMJ 
Dec, 1276 

of fibroids oi uterus, 1P4S Dec, 1287 
of goiter, myxedema from, J94S 
June, 667 

of infected wounds, 1943 April, 351 
of lymphomas of spinal epidural space, 
1944 Oct, 1241 

of postoperative venous thrombosis, 
ms Oct, 1182 

of tumors of salivary glands, 1943 
Oct, 1431 

supervoltage (one million volts), at 
iValter Reed General Hospital, 
1944 Dec , 1424 

unit, research developments, 1944 Oct , 
1004 

VTsualixaiion of placenta, 1943 Dec, 
1394 

of sacral hiatus dunng late preg- 
nancy 1945 Dec, 1391 
Roger Anderson splint in fractures of 
mandible, 1944 Apn!, 382, 383 
Rubin test for tubal patency, 194S Dec, 
1341 

Rupture of bladder, 1944 Dec , 1402 
of intestines, 1P44 Aug, 883 
of hver, 1944 Aug , 678 
of nucleus pulposus, 1943 April, 394, 
463, Oct, 1335 
of «plecn, 1944 Aug , 874 
of <tomacfa, /P44 Aug, 882 
of urethra, Dec, 1402, 1405 
of uterus m last trimester of pregnancy, 
I report of lOS cases, Dec, 1414 

Sacral hiatus, roentgen vuualization, dur- 
ing late pregnancy, 1945 Dec , 1391 
Sacralization of transverse processes of 
fifth lumbar vertebra, 1944 June, 725 
Sacro-iltac faint as cause of low back 
symptoms, 1944 June, 726 
Saddle nose repair with tib cartibge 
grafts, 1944 April, 410 
with septal cartilage grafts, 1944 
April, 407 

Salivary glands, turnon, surgical treat- 
ment, 1943 Oct , 1429 

_ V J r».» 1140 


1944 Aug, loo 

of breast in male, 1944 Oct , 1123 
of stomach, 1944 June 611 
of uterus, Dec, 1278 


Sarcoma, ostogenic, sclerosing, chronic 
sclerosing osteitis and, diSerentution. 
1944 Aug , 766, 774 

J.l _ I „ .W 


1430 

ScanzonI maneuver, I94S Dec , 1449 
Scaphoid bone, carpal, fractures, 1945 
Feb , 93 


lumbosacral joint and intervertebral 


imilunar bone, carpal, dislocation, 1943 

caSfaget disturbances, 494S Teb.il* 
lesions. 1943 Feb, 185, AprU, SOI, 
503. 3M, 307 - . 

removal, surgical technic, 2W5 Feb, 

•miiioma of testis supcrvolUge roentgen 
therapy, Dec, 1431 
•nsory distribution of 
lower eetmnity. 1044 June, 7 
•psis, postanginal J94S Oct , 1 

rarUtage, displacement, repair or. 

1943 Aug, 1174 

Wrf,IP« F*. ! 
srum acid phosphatase esciw 

June, 848 j gynecology 

blood, use m obstetrics ana i-r 

1945 pec , 1470 

Sickness, acute abdominal p 
June, 860 
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Shell fragments In lungs, 1P44 Dec 
1418 

Sherman plate, If4S Feb , lOS 
Shock, 1943’ April, 333 
anesthesia m, J943‘ Aug, 1212, 194S 
Aug , 740 

as operative nsk, 1945 Oct , lOlS 
gelatin solution intra\enoiisiy in, 1944 
Dec, 130? 

in burns, 1943 April, 328, S77, Oct , 
2234, Pec, 1576 

plasma and blood in 1944 Aug , 7)8 
m chest wounds, 2544 Dec , 1410 
m combat zones, 1943 Dec , 1669 
m hemorrhage, 1943 April, 327, Aug, 
1212 

in relation to anesthetic management, 
1944 Aug , 808 

intravenous fluid therapy m, 1943 
April, 331, 333 


traumatic, prevention and treatment, 

1943 April, 321 

treatment m home, 1943 Feb , 54 
Shotgun Wounds, petineo abdommal, from 
close range with multiple injuries to 
viscera, surgical treatment with recov- 
ery, JP44 Aug,9S2 

Shoulder, dislocation, recurrent or ba 
bitual, 2P45 Aug, 927 
Bankart’s operation, 1943 Aug, 
933 

tenosuspension operation, 1943 
Aug, 93S 

treatment, 1945 Feb , l4 
pain m, 1945 June, 704 
Sigmoid carcinoma, rc«ection of, 1943 
Feb , 233 

colostomy for carcinoma, ]943 Feb 
231 

resection of, for ulcerative cohtis, 1945 
April, 304 

Sigmoidoscopy m polyps of colon, 1944 
Feb, 167 

Sihcosis, abdominal, due to talcum powder, 
cancer and, 2044 Oct, 1162 
Sinuses, paranasal, infected, gramiadm m, 
1943 Aug, 1168 

Skeletal fixation in fractures of mandible, 

1944 April 381 

traction w fractures of libial shaft 
1943 Oct, 1299 

Skin, allergic diseases, visceral pam in, 
1943 June, 858 

anpoma, irradiation 1944 Oct , 1014 
carcinoma, incidence, 1944 Oct , 1030 
irradiation, dosages 1944 Oct , 1013 
light as factor m, 1944 Oct , 1028 


ULl , 

gangrene, chronic progressive, postoper 
ativc, 1945 Oct 1208 
grafts, 1P43 Aug , 1030 
coagulum contact method in, 1943 
Dec, 1674 1677 
film-cemented, 1944 April, 25 1 
analysis and summary of ca«es 
1944 April, 273 

application to recipient area 1944 
April 254 

preparing and cutting 1944 April 
254 

report of cases, 1944 April 265 
small pieces, use of, 2P44 April 281 
free, epithelial, 1944 April 318 
full thickness, 2944 April 317 
role in surface defects, 1944 April 
309 

spht-lhickness 1944 April 309 
in bums, 2P4J April, 586 Oct 1243 
Dec , 1607 

coagulum contact method m 1943 

Dec , 1680 

of band, 1943 Dec 16SS 
open abdominal flaps for surface de 
fects of upper ccttemily, 2944 
^pril, 293 

pedicle, 1943 Aug 1034 
choice of, for pbstic and recon- 
Mriiclion surgery, 2944 Dec , 

1477 

split thickness 1943 Aug 1031 
excision and handling 1^44 April 
251 . 

hemangioma, irradiation in, 2944 Oct , 
1014 . . , 

njelmomas, malignant, 2P44 April 


319 

whole removal and replacement, 1943 
Oct , 144D 

wounds incised or lacerated, coagulum 
contact method in 2943 Dec , 1675 
Skull defects tantalum for repair, 1945 

traumaUC repair of 2944 Dec 14SS 
repressions in repair with diced cartilage 
grafts. 2944 April 4\7 
fractures 1943 Apnl 380 Dec 162S 
compound and their management, 
2944 Dec., l537 

head cao m. l944 Dec 


initial treatment 1945 April, 404 
operative treaunent, 1945 April 
406 , , 

Sterile petrobtum gauze pack in 
1944 Dec,l33T 
depressed, 1944 Dec, 2450 
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StuW fractures, toentgea examimtha 
m3 Dec IfijS 

wounds open Dtc treatment, 194S 
Aprif 410 

Smith Petersen nail }n fractures of femoral 
neck ]<I43 Aprfl S20 
Smith 5 fracture, JpJ/ Feb 89 
Snapping thumbs and fingera Iff-f-f Aug 
7SO 

Sodium chloride indications for use in 
traumatic surgery, Apnl 331 
340 

solution use m gynecology and ob 
stetnes ff>45 Dec 1472 
Soft Corns /P4J Aug 1052 
tissue damasK with orthopedic defects 
]94S April 424 

technic for roePtgen sisualicition of 
placenta 104/ Dec 1394 
Solution G la renal calculi, m/ April 
316 

Sosaks circumcision operation for oc 
elusion of owduCt JP4S Dec 1347 
1348 

Speech training after head h}uHes INS 
April 416 

Sphincter anal divulsion of 1943 Feb 
264 

am laceration complete repair of 1943 
June 317 




3081 

continuous for cesarean section J94S 
Dec 1382 

m labor 4943 Dec, 1373 
ureteral catheter technic 1943 

AVi? 

elfect on uterine contractions, J943 
Dec 1433 

for bil ary tract surgery 1943 June 
681 682 

for gynecologic surgery 1943 June 
513 

for operations on perineum 1945 
Aug 861 

fractional or continuous 1943 June 
687 

in paralytic ileus 1944 June 572 

maintenance of circulation during 
1944 Dec 1382 

nupercame technic 1943 June 533 

pontocaine dextrose fecbnic 194S 
June 532 

prcmedication INS Oct 1064 
cord compression by congen tal anomaly 
of third lumbar \ertebra 1944 
Aug 93^ 

injuries 1943 AprU 350 452 456 


Spinal cord fn/uries teurogemc bladder 
after 1943 Dec,, ISOS 
tumors 1944 Aug 89? 
pain produced by simulating pjuj 
caused by gallbladder c^se 
1944 Aug 893 

roentgen diagnosis of 1944 Oct 
iijr 

epidural «pace mabgnant lymphoma 
1944 Oct, 1228 

Spine frartures and dislorapons, 1943 
April 439 

fusion for herniated nucleus pulposus 
f94J April 464 466 Oct 1331 
1944 April 471 

postopcrati« management 1944 
June 599 

•Bltwjes neurogrnic bbddrr after 1943 
Dec 1S05 

physical reconstruePon in 1943 
Apnl 425 

puncture in tumor of spinal cord 1944 
Autr 599 

Splanchnic block for total gastrectomy 
1943 Ocl 1469 

Spleen penetrating wounds 1944 Feb 
86 

rupture ol 1944 Aug 874 
surScry of 1943 Aug 8S0 
wounds 1943 Apnl SW 
ccagulum-eontact method m 1943 
Dec 267j 1632 
Splendore 1944 Oct 1034 
Splenectomy complications 1944 June 

md cations for, 2W4 June 583 1943 
Aug 680 

with gastrectomy 1943 June 508 
Splenic atifima »pVneclfrmy m 194 
Aug 886 

Splint dressing anal 1943 Feb 270 
Split skin grafts 1943 Aug V3S3 
Spondjlolisthesis 1944 April 432 June 
725 

Sponge absorbable hemo'tasis wim 

1943 April 347 
Sporotrichosis 1944 Oct 1043 
Sprains of wrist 1943 Teh 86 
Sputuni in chest diseases 1943 June 818 
Squamous crll caremoma of anus ana 

rectum 1944 Oct 1151- , 

Stab wounds of abdomen 1944 ^ug 

SbdM splint in fractures of m^ndiWe 
1944 April 385 _ t 

in Iractutes of os calcis 1943, Feb 

of Ubia and fibula 1943 Ap J S99 
Staghorn Twal calculus 1945 Apr 

SuSylococcal bacteremia pemcHlm m 

1944 Dec 1294 
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Staphylococcal, infections, postoperative, 
INS Oct , 1204 

Statistical studies of cancer, methods and 
%-alue, 1944 Oct , 1255 
Stenosmg fibrous tendovaginitis, 1944 
Aug , 780 

Sterility, diagnosis, 194S June, S66 
management, 1945 June, 566, 579 
operations for, JP45 Dec, 1341 
Sterilization, local mfiltration anesthesia 
for, 1943 Feb , 159 

Stilbestrol m amenorrhea, 1943 Feb , 125 
in burns, 1943 April, 583 
m cancer of prostate, 1944 Oct , 1203 
in menopause, 1943 Feb , 117, 118 
Stomach, aberrant pancreatic tissue m, 
1944’ June, 610 

caranoma See Carcinoma o} stomach 
gastrectomy, subtotal, technic, 1945 
June, 679 

total, 1945 Aug , 903 
hemorrhage from, 1944 Feb , 29 
mjuries, 1943 April, 561 
leiomyosarcoma, 1944 Feb , 67 
perforation, during attempted gas 
troscopy, 1944 Feb , 77 
polyps, June, 607 
8l«se resection in, 1944 Feb , 72 
preparation, for operation, 1945 Oct , 
1132 

resection, for carcinoma, 1943 Oct, 
1259, 1465 

for duodenal ulcer, 1943 Oct , 1394 
for gastric hemorrhage, 1944 Feb, 
39 

for peptic ulcer, 1944 Feb , 58, June, 
620 

postoperative compLcations, 1945 
Aug , 913 

subtotal, diet followmg, 1944 Dec , 
1358 

for caremoma, 1945 June, 679 
preoperative and postoperative care, 
1944 Dec, 1356 

techmc with local anesthesia, 1943 
Oct, 1465 

total, for caranoma 1945 Aug 
903 

postoperative care, 1944 Dec , 1362 
rupture of, 1944 Aug , 882 
sarcoma, 1944 June, 611 
surgery of, 1945 Aug , 891 
preoperativ'c and postoperative care, 
1944 Dec , 1353 
syphilis, 1944 June, 614 
tumors 1944 Feb , 60, June 607 
ulcer See Pepltc tUcer 
Stones See CaleuU 

Streptococcal bacteremia, beta hemolytic, 
peniaUm m, 1944 Dec , 1294 
gangrene hemolytic, postoperative, 
1945 Oct, 1207 


Streptococcal infections, postoperative, 
1945 Oct 1205 
anaerobic, 1945 Oct , 1208 
pentomtis pnmary, in children, 1944 
Feb 98 

Streptothrian m burns 1943 Dec , 1580 
Stricture of bile ducts, benign, causes and 
methods of repair, 1943 June, 701 
of common duct finding loner end of 
cut common duct in, 1943 June, 714 
Styloiditis, radial 1944 Aug, 780 
Subiaphragmatic abscess, postoperative, 
1943 June, 729, JP44 June, 557 
Subdural hematoma, 1943 April, 384, 
1944 Dec, 1452 
hemorrhage, 1943 April, 384 
h>dromi, JP4J April, 388, 2P44 Dec, 
1453 

Subhepalic infection, postoperative, 1943 
June 730 

Submucosal nodules of rectum, 1944 Aug , 


903 

Subphrenic abscess from perforation of ap 
pendix, 1944 Feb , 139 
postoperative, 1945 Aug , 870 
Subslcmal goiter, position of trachea be 
fore and after removal 1943 June, 781 
Subtalar joint arthritis, chrome infectious, 
1945 Feb , 158 

lesions due to antenor pebomyelitis, 
1945 Feb , 141 

to dislocations at talocalcaneal 
jemt, 1945 Feb , 156 
to fracture of calcaneus 1945 
Feb , 144 

of talus 1945 Feb , 153 
to static changes, 1945 Feb , 136 
management, 1945 Feb , 136 
spontaneous fusion, with coxa vara, 
1945 Feb , 160 
tuberculosis, 1945 Feb^ 157 
Subtrochanteric osteotomy for fr«h frac- 
ture of neck of femur, 2P4J Feb, 211 
Subungual melanoma 1944 April, 338 
Sucanylsulfathiazole in colon sur^ry, 
Mikubcz operation replaced by end to- 
md anastomosis with, 1944 Feb , 

Sucking wounds of che«t, JP44 Dec, 1411 
Suction decompression in postoperative 
intestinal decompression, 1944 June, 

Sulfadiazine m appendicitis, 1944 Feb, 
142 

in burns, 1943 April, 584 
as film, 1943 Oct^ 1239 
as spray, 1943 Oct^ 1238 
in gonorrheal cerviatis, 1945 

in penappendiceat phlegmon, 1944 
Feb , 134 

In wounds, 1943 April 347 


Dec , 
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UroUtblisis medicamentosa, S04S Aoril. 
323 

Urologic surgery, complications, jff4S 
Oct, 112& 

pre* and postoperative care in, lfi4f 
Oct, ms 

Urotropm See Sfethotamine 
Uterine bleeding, functional, treatment, 
I94S June, S62 

UterosaJpuigo^aphy, 2WJ Dec, 1340 


caranowa, 1944 Oct, n?9, 194S 
Dec„ 1124 

diagnosis, biopsy of cerWx fa, jif-fS 
June, 532 

vaginal smear fa, I94S June, S36, 
SSO 

radium treatment, 194S June, 539 
roentgen treattncnl, 194S June, 538 
539 

eervu See Cervii wlen 
contractions during pregnancy and labor 
toeographle observations, }94S Dec 
1415 

fibroids, i94S Dec, list 
hysterectomy for, subtotal, t94S 
June 473 


prolapse, Manchester FothergiU opera 
lion for J94S June, 501 
Watkins-Wertheim interposition op- 
eration, J94S June, 505 
retrodisplacement, I94S Dec , 1319 
retroversion indications for operations 
/iW fed S 
rupture, 1943 Feb , 94 
m last trimester of pregnancy, report 
of 105 cases 194S Dec, 1414 
«arcoma, 194S Dec , 1278 

V^ciJ^A absence, congemtal, treatment, 
1944 Aug, 038 

radium applicator, double cross arm, 
^1044 Oct , 1006 

Vagina! smear in diagnosis of uterine car- 
cinoma, 2045 June, 536, 5S0 Dec, 
1264 

in threatened abortion 1943 Feb 32 


Vaginitis, postmenopaubal, cstroeens id 
2043* Feb, 121 

Trichomonas vaginalis, 2015 Jure, 545 
V'ancose aneurysm, 1943 Dec , 1529, 1535 
wth associated cardiac ditatitioD 
1943 Dec, 1535 
Veins, simple, 194S April, 334 
superfinal, thrombophlebitis in, 1044 
June, S39 

Varir aneury^tnal, 1943 Dec 1529 
Vasodilatation, lumbar sympathetic block 
by continuous Caudal anesthesia for 
1943 Dec, 1573 

Vasa-epidtdymostomy, 1943 June, 5S8 
Venipuncture, 1945 Aug , 792 
of CTteroal Jugubr vein, ig44 Aug, 
801 

of internal jugular vein, 1944 Aug, 
802 

technic, 2044 Aug^ 800 
Venography fn thrombophlebitis, 1943 


1944 Jure, S34 
Ventral bernh, repair of, 1945 Aug , 858 
type of suture fa repair, 1943 Au8» 
2J7? 

Venlriculocrapbic studies hormsl, bmp 


cord but not of cauda equiiu u/, 
1944 Aug , 963 
Vertebrae See Sftnt ^ 

Vertex presentation In cesarean section, 
n*r 1450 


Oct, Vov , , . 

Visceral pain with skirt manifestations 

VitaSn n* in functional uterine 

bleeding, 1945 June, SW 
relation of, to duration of an'^ 
Induced by pentobarbital sodium 
1943 Aug 1205 . _ ^ 

Vitamin K, clinical use, fa obstetrics 194 

m^kmoDhigi!: *!»!« of newlioU 
tbor.w“ ret” psteol 

prfop"S 

surgery, 2044 Dec, 1358 
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Vitamins, dosages, for speafic defiaencies, 
194S Oct, 1132 

preoperative use, in jaundiced patients, 
1943 June, 675 

Vocational guidance and training of am* 
putees, 1945 April, 394 
\ on Langenbeck’s operation for cleft pa! 
ate 1944 April, 371 

Voorhees’ bags in placenta praevia, 3943 
Feb , 102 

Vulva, caranoma 1944 Oct, 1172 
leukoplakia, precanccrous, 1944 Oct , 
1174 

War burns, treatment, 1943 Dec , 1575 
chemical injuries of eyes, 1943 April, 
410 

combat zones, care of injured in, 1943 
Dec, 1667 

surgery, symposium on 1943 Dec , 1489 
trentb in 1943 Apnl 313 
wounds, management, 1943 April, 314 
surgical pnnaples 1943 Dec , 1668 
of face and jaws 1943 Oct , 1458 
Water blast injuries, 1943 April, SS8 
Dec, 1596 1670 

Waters operation in modern obstetrics 
1945 Dec, 1452 

Watkins Wertheim interposition opera 
tion present status 1945 June SOS 
Webbed fingers, plastic surgery, 1943 
Aug 1036 

Weight loss after operation 1945 Oct, 
1096 

Wheeze in chest diseases, 1943 June, 825 
Whirlpool bath 1945 April 432 
Whitehead operation modified forbemor 
rhoids, JP43 Feb 279 
Whitman reconstruction operation, 1944 
Aug, 752, 753, 759 

Willett forceps in placenta praevia, 1943 
Feb SO 

Wires, beaded in treatment of fractures of 
leg, JW Feb, 174 

Wound complications post thyroidectomy, 

1944 June, 499 

infection, as operative risk, 1945 Oct , 
1022 

folloiving abdominal surgery, 1944 
June, 554 

in gaslrointestmal surgery, 1945 Oct 
1153 

suppurative, penicillin in, 1944 Dec 
1297 

Wounds abdominal 1943 Apnl 556 
disruption, in gastrointestinal surgery 

1945 Oct ll':4 


Wounds, infected, 1943 April, 344 

Carrel Dakin treatment, 1943 April 
344 

chemotherapy, 1943 April, 345 
grammdin in, 1943 April, 354, Aug , 
1166 

pemcillm in, 1943 April, 351 
zinc peroxide in, 1943 Apnl, 348 
infections 1945 Oct , 1203 
Bonpenetrating, of abdomen, 1944 
Aug , 872 

of bladder and urethra, treatment, 1944 
Dec, 1402 

of chest, treatment, recent observations. 
1944 Dec, 1410 

of face, early treatment, 1943 Oct , 1458 
of heart, 1943 April, 483 
penetrating, of abdomen, 1944 Feb , 79, 
Aug , 864 

in war, 1944 Feb , 90 
powdered erythrocytes as dressings for 
1944 Aug , 814 

pressure dressings in, 1943 Oct , 1354 
septic, coagulum contact method foi 
closure, JP4J Dec, 1691 
shock in 1943 April, 321 
thoracic, 1943 Apnl, 468 
war See War wounds 
Tvbole <kin removal and replacement in 
1943 Oct , 1440 

Wnst, arthritis, suppurative, 194S Feb, 
85 

traumatic, 1945 Feb , 98 
fiction deformities 1945 Feb , 84 
fractures about, 1944 AprQ, 430, 194j 
Feb , 87, 92 

traction reduction of, 1943' Dec, 
1613 

ganglion 1945 Feb 82 
injuries 1945 Feb, 1 
lacerated nerves at, repair of, 1943 
April 487 

le«ion5 , 1945 Feb 81 
bladelung’s deformity, 1945 Feb , 83 
sprains 1945 Feb , 86 
tuberculosis, 1945 Feb , 84 


X RAVS See Roentgen 


Yodwc’s method for repair of ruptured 
membranous urethra, 1944 Dec, 1405 


Zn»c peroxide in wound therapy, 1943 
April 348 

Zygoma, fractures, 1943 Dec, 1608 
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Vitamins, dosages, for specific defieieaaes, 
194S Oct, 1132 

preoperative use, in )auQdiced patie&ts, 
1P43 June, 675 

\ocationat guidance and training of am 
putees, iS4S April, 394 

V'on Langenbeck’s operation for cleft pal 
&tf',JP44 April, 371 

Vooihees’ bags ja placenta pratva, Jfl43 
Feb , 102 

Vulva, carcinoma 1944 Oct, 1172 
kukoplakia, precancetous, 1944' Oct, 
U74 


War burns, treatment, 194S Dec., JS7S 
chemical injuries of eyes, JP43 April, 
410 

combat cones, care of injured in, 1943 
Dec 1667 


~ ’04t Dec I4S9 


I, 314 
, 1666 ' 

01 ua u u , .58 

Water blast injuries, 1943 April, 558, 
Dec , ISW, 1670 

Waters operation in modern obstetrics, 
ms Dec, 1452 

Waikms Wertheim interpositmii opera* 
tjon present status, I94S June, 50$ 
Webbed fingers, plastic surgery, 3P43 
Aug, 1036 

Weight loss after operation, 194S Oct 
W96 

Wheeze m chest diseases, 2WJ June, 825 
Whirlpool bath, 2P4J April, 432 
Whitehead operation, modified, for hemor- 
rhoids, fW Feb, 279 
Whitman reconstruction operation, 1944 
Aug, 752, 753, 759 

Willett forceps in placenta praevia, 1943 
Feb , 50 

Wires, beaded m treatment of fractures of 
leg, Feb, 174 

Wound complications post thyroidectomy, 
1944 June, 499 

infection, as operative ri^, 1P4S Oct , 
1022 

following abdominal surgery, 1944 
June, SS4 

m gastrointestinal surgery, I94S Oct 
1153 

suppurative, pemolhn m, 1944 Dec 
129? 

Wounds, abdominal, 1P43 April 5S6 
diSTupPon, u5 gastrointestinal surgery 
mi Oct, 1154 


Wounds, infected, J94J April, 344 

Carrel Datin treatment, 1943' April, 
344 

chemotherapy, 1943 April, 345 
gramiadm in, 1943 April, 354, Aug, 
1166 

penicillin in, 1943 April, 351 
zinc peroxide in, 1943 April, 34S 
infections, 194S Oct , 1203 
noflpenetrating, of abdomen, 1944 
Aug , 872 

of bladder and urethra, treatment, 1944 
Dec, 1402 

of chest, treatment, recent observations. 
1944 Dec, 1410 

of face, early treatment, 1943 Oct , 1458 
of heart, 1943 April, 483 
penetrating of abdomen, 3944 Feb, 79, 
Aug , 864 

m v,ar, 1944 Feb , 90 
poivdered erythrocytes as dressings for 
1944 Aug, 814 

pressure dressings iti, 1943 Oct , 1354 
septic, coagulum contact method for 
closure, 1943 Dec , 1691 
shock la, 3943 April, 321 
thoracic, 1943 April, 465 
i war See TVor ‘lubundi 

tthole skin removal and replacement in 
1943 Oct , 1440 

Wt»t, arthritis, suppurative, 2945 Feb, 
85 

traumatic, 194S Feb , 98 
flexion deformities, 194S Feb > 84 
fractures about, 2944 April, 430, 3945 
Feb, 87, 92 

fraction reduction of, 1943' Dec., 
1613 

canglion, 3945 Feb , 82 
injuries, 3945 Feb , 1 
lateral^ nerves at, repair of, 1943 
Apeil, 487 

ic«ions, I94S Feb , SI 
Madelung's deformity, 194S Feb , 83 
sprains, 3943 Feb , 86 
tuberculosis, 1949: Feb , Si 


X MVS See Roentgen 


Yopifc’s method for repair of Tuptured 
membranous urethra, 1944 Dec, 1405 

2cee peroxide in wound therapy, 1943 
Apnl, 348 

Zygoma, fractures, 3943 Dec., 1608 



